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(54)Title: NOVEL POLYPEPTIDE 
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(57) Abstract 

A novel polypeptide having an a 1 ,3-fucosyltransferase activity; a process for producing this polypeptide; a DNA encoding this 
polypeptide; a process for producing this DNA; a recombinant vector obtained by integrating this DNA; a transformant carrying this 
recombinant vector; an antibody recognizing the above polypeptide; a method for quantitating the above polypeptide and an immunostaining 
method by using this antibody; a process for producing a fucose-containing sugar chain by using the above polypeptide or the above 
transformant; a method for screening a substance altering the expression of a gene encoding the above polypeptide; a method for screening a 
substance altering the activity of the polypeptide; and a method for diagnosing brain diseases, renal diseases, cancer, etc. by using the above 
DNA or the above antibody. 
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m m * 

*m%te. mm a 1, 3- 7 □ -7.mmm^^M^ s # v * 7°* K v ^ 
-r s ^m«£>ib£ & g£#a^ ^ $ - * ^ jtmmmi* ^vv^n 

nyW7l-n^—>U-X®~(D, (1993^) . Glycobiology, 3, 97 (19 

93)3 . 

7 3— 7>'£mmm<D-'DT'foZ>Jl"( Z.xmm (Gal/3 1-4(Fucal-3)GlcNAc) 
(cell compaction) (CB8#T£ C £2>>^ ^||jfi* s S*4J"?*-5 <^f£8tM 

^t, *tib<Dm±<D7&mx'&m>'t&j\''( * x««©^{ria#-r s a 1, 3 



1 

w 



WO 00/06708 




PCT/JP99/04092 



Mite? 4: 0BB3S fe 5 C **mfflz & 6 . 

'>7'JW7xi« (NeuAca2-3Gal0 l-4(Fuca l-3)GlcNAc) , S/7V;Wl/ 
-Y^aiigl (NeuAca2-3Galj9 l-3(Fuca l-4)GlcNAc) > ;U-f 7, xffigft J:t»-f 
^yii (Fucal-2Gal/?l-4(Fucal-3)GlcNAc) (i, ffimmMMtLTKlbftT 

-f * x B8# UTl^ a 1, 3- 7 P3£ U «fj£©* 

ktDtBWfcP** £ t H J: y , J: y iEflt^ctfO^W^IKw^S i:it3£$*i*. 

;K^x«ttt<i, IS^ai?:^-rS3ei^>^^S©iM^(Ifc x lj--5^U75>7. 
*B«HHB^<D*-yx-r V^feBB#L"Cv>«S. ft*©* A&«K 

£ mm ufc y . ra^o * -yf -r > RrtBu-r s c ^ t s t h nz> 

(J. Biol. Chem., 270, 24024-24031(1995)) . 

wt^f) (Glycoconjugate J., 11, 238-248(1994), Glycobilogy, 8,139-146(1 
998)) . &m<Dfi>A9&lZ)M*xmm*ffiNt&Z.t£l:V. g^V^R 
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* x mm ^#iD$^^:J: tfm. £ U v \ AM * >^ ^ II tf>£jg K SI U felt 
^.fflM (#J A interna lwai», Namalwa KJM-l*fflfia, CHO#fflJ§S^O (CfcH^T, ftjgO 

:*l*t'i; al,3-7 3-^ii* (Fuc-TIV) £#j£<DCMMfc 

d £nT^& [J. Biol. Chem. , 266, 17467-17477(1991), J. Biol. C 

hem., 266, 21777-21783(1991)] . U*»U Fu c-T I VI»>7'J;WK 
*xtt0£^j£i-S^££^LTt^5fca&K, fl&©8MS (^JAOTJ^CHOm^ 
Namalwa KJM-l*fflfiS) !:Fuc-TI V^^^i±fe^(i{^ ;W ^xi&tgiKin 
^.T^TU;Wl/-f^xfiHfi*S56iai-S (Cell., 63, 1349-1356, J. Biol. Chem., 
269 , 14730-14737(1994)) . 

0>J*fc£ a2,3-^>7;VWii (ST3Gal 1 1 I&£VS£ST3Gal IV) i:Fu 

a 2, 3-^7^®gMI©gft^*F uc-TI VfcJt^TffittfitjK&lttl 
l& i«a2, 3 -->TU^N-T-tr^;l/^^ h "if 5 >8Mfi**-c £ , Fu c- 

Fu c - T I vcDfe&tmttft^min&yn-yfrN-T-trJ^? M^5V» 

it om-*x««o **«$fcw*^j£sns. a 2, 3 —>7 jm$z&wmitJi"( * 
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5>«Ki«:^rL-rv^. lot, mmmmm^mx^m^ &<<Dmm*m± 

^Tag&fMdfeSfcU'r^SfcJi^StlS (American Journal of Reproducti 
ve Immunology, 37, 172-183 (1997)] . ftoT, k btt^O^-f *xHHtt©£ 

^«wB8#UTv^Sal,3-7 3-^|E^i3R%HJtU W^OSl^i^S 
w 2: t£. *ttffi©&»r^ii&*irWJB"T?* y , JH' * x »JB £ tz * x ffiffift** 
mu U /c 37 ft % JS ^T, $^-C«*4*ttS*qii:T* t -5 RTt 6tt t & 6 . 

misi±z>i3m<Dffimmm?mmx'$>z>. 
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z. ti h common u??->tM£-fz>ztfrb, z.nh omm i*m<Di&&iz t> 

-fS«IB£SC*\ Z-K U??->t&<m^-?Z>Z£tfBMb frlzZ ftfz [Biochem. B 
iophys. Res. Commun. , 218, 610-615(1996)) . 

■t u ? > iz&^msn tm-tz mmit. -t u * >r > $ 7. h t u t , 

Sal,3-7n —7>1fc&m$)t i±, ir 1/ ^ > 7 > # zf ^ h (D^bmm^ ffl rT 

CtL*T*{wSffiBOal,3-7 3-^.iK^#3J| (Fuc-TIII, Fuc-T 
IV, Fuc-TV, Fuc-TVI, Fuc-TVI I) ©S£WD-> 

it £ n, ^n^riCDmmcD^m-mm^m^mm s nx v > s [Kukowska-Latai 1 o 

£> : Genes & Dev. 4, 1288-1303 (1990), Goelz<b : Cell 63, 1349-1356(1990 
), Lowe^b : J. Biol. Chem. 266, 17467-17477(1991) , Kumar*b : J. Biol. Che 
m. 266, 21777-21783(1991) , Weston^ : J. Biol. Chem. 267, 4152-4160(199 
2), Weston^b : J. Biol. Chem. 267, 24575-24584(1992) , Koszdin^ -.Biochem. 

Biophys. Res. Commun. 187, 152-157 ( 1992), Sasaki h : J. Biol. Chem. 269 . 

14730-14737(1994), Natsuka^b : J. Biol. Chem. 269, 16789-16794(1994)) . 

fuc-t i i m, au3-yn-^m^mm^tai,4-yn-7.m^m 

*t:tU S/7^VK^x««, H^xli, ;W*y«M& ^T'JM-f 
*a»BL M7>aii CGal/9 l-3(Fucal-4)GlcNAc) , «k XI M 7, b ffitfft (F 
ucal-2Gal/3 l-3(Fucal-4)GlcNAc) fc^jSHTtrc*** OW^. afif^*J«k tf^-T 
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Fuc-TVI I S/7 y 7. x 6. 

licone'b : Carbohydrate Research, 228, 265-276 (1992), Western^ : J. Biol. 
Chem., 267, 24575-24584 (1992)) . L**U R»3S*tt#&rT-fcfc, *R0al, 
3-7□-^$E^^^^31LTV^6*fflflg J pMi^(IfcH^T^mUTV^Sal,3-7 

£• * (c o v ^ % fljf t> ^ (i T £ z: £: liT- £ tj. v \ 

a l, 3 - 7 n -7*w&sm<Df8B& i&aj-fs /c ^ ^ nm&itiifr* m v ^ 
y *y t*— > 3 p c Rao % « v >s <& . 
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*mWl£. &T<D (1) ~ (5 0) KBB-rs. 

(1) ISIi^^ilTC^C^-r^N-Tir^;!/^^ > (Gal 0 l-4GlcNAc 
) ItiS'+'CDN-Tir^^^l/n-b-^ XOT. GlcNAci:iB§-?-)$l»K a 1, 3^T'7 

(J^T. F u c £$&~$~Z. k.t)$>&) ^g^gft^tl, ^o^il©^ 
j^7ofo$tc#;&-f 3 a2,3-^>T U JUN -y-t*^;^ V h+h^ > (NeuAc a 2-3Gal 
/3 l-4GlcNAc) flfjt^GlcNAc^SKal.Sig^-eF u c ^^tSffitt^tl^ 

(2) s>at(d (a) , (b) fccttr (c) *^3i{£n6zKi> ^y?- H. 
(a) ae^js-^i &t^2tm>(DT^jmw i nfrhtiL&xv^3-Y 0 

^ y kssj'J % ^ t»» # u ^ y> k. 

(c) (a) (b) OTHU^y^KO^TST^ ygfflfiWKfci^T 1 3g= 

L < fc«MH© y ? y &&g u < t*tf in $ titz y ^ y MfcE*l*> & »; . 

nifico^jtTc^saitc^-rsN-y-tr^u^^ > (Gai is i-4gicnac) mm. 

^©GlcNAca»^al t 3^T'F u c ^te^TSS&tt'&^U. **o««0^3S7C* 
iSt^ftf * a2,3-^>y U ;l/N-y-lr^-;l/7^ hlf^ > (NeuAc a 2-3Gal /3 1-4G 
lcNAc) «J5SctJ©GlcNAcaSCal,3i(iS^T*F u c l^i-^'J 

isaor^y'io^ s^u<^int^ ajHiifjiifi3fifl?-c**5asffi«rji 
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**W>M~3 8. NuCeic Acids Research, ,0 64 

[j^^ a M09(i982x cene 

5 ' C AddS 8eSCarCh ' * 4431 «"»• '«c Natl. Acad. s ci us 
^ - ^•-•^.Aca, Sc,, US A, ,,,63 03,, Science, 

<3) ««®»^^*G,;,,^ ld ^ 1 ^ 1(jl4eMcai 3 

[F uc aI - 2Ca ,„ 4(fuca , 3)GlcNAc) tMM ., WTfM * 

l.«pT'F u c ^gtt+zww.j.jo 7ii 

^T<5att*V7y^KAx»® (NeuAca2-3Gal£l-4( 
Fucal-3)GlcNAc) ^*t5fttt T .*z l-, , 

I o 

(4) «T© (a) (h) , j> 

(h) *>e.iiH3v«DNA. 
U) ±SB (l, . (2, s<tff (3) E,^^, 

4 ^e)^ 4 , ss ^ Jffli 2 8 9 ^ 2 3 6 8sg ^ 
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tt^DNA, 

(g) B5^J##5T*it£n5J£2£SB?y©2 9 5*^bl 3 7 4 $ g Olfi^BBjnj £ 
ttSDNA, 

(h) (a). (bK (c) , (d) . (e) , ( f ) ( g) fDDN 

■C*U, M$lO^Jl7r^C^-r€>N-T-tr^^^ hif? > (Gal 0 l-4GlcN 
Acm^^N-Tir^^zr+r^ >^S(3al,3*g^T"7n-^?:$5^S^ 

+r^> (NeuAca2-3Gal£ l-4GlcNAc) fltatttKON-T-fe^U^Un-y-^ >SStw 
a 1 , 7 n - 7. * g^i" £ % * L & V > # U ^ y°?- K % 3 - b* & D N 

±IBC0 b ij >^>*i > b ^^-fcxvN-t- y V #V Xt^DNAj i: ±|H 
(a) , (b) % (c) , (d) . (e) , (f) feirf (g) ODNA*>5)i 
f£*i5DNA*:/n — Lt. nDr-./w^ij^-tf->3>a, y^ — 

NaCl^ST> 6 5'Ct'/^7i;^t'— >3>?:fT-p^ 0. l~2ffif» 
mos SC (saline-sodium citrate) ( 1 ffiFSUS© S SCM0S^I1 1 
5 0mM Mth'J^A, 1 5mM ^x>ith>J ^AiU^S) 6 
5 - & &j£-f -5 ItCiU lU^T* £ -5 D N A £ & If 3 d £ & 

/W^'J^-ft'-^aXl Molecular Cloning, A Laboratory Manual, Seco 
nd Edition, Cold Spring Harbor Laboratory Press (1989) (J^T> ^V^z.^ 
— • 9U— —^^W>2^h^ s -t) % Current Protocols in Molecular Biology, 
Supplement 1~38, John Wiley & Sons (1987-1997) t> V > b • b 
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^ > . ^^y- • ;V* D y- > h 1 ~ 3 8 mm 

*) . MA Cloning 1: Core Techniques, A Practical Approach, Second Editio 
n, Oxford University Press im^mmmm^X^mm^X 
fr-5 dfca*T*£$. 

57 ' ySi ^ *+* * ^ ^ k * 3 - Kt* d NAmmm t < * 

(5) ± E (4) ™*A*«**-m*}^w M m&w DNA . 

(6) ««A#DNAft ^5K P AMo-mFT9*^^KpB 
S-HFT9 (S2) X$>Z>, ±| H (5 ) 0fflfe* ftDNA# 

(?) ±e (5) *fc tt ( 6 ) mmmDNAm%tzmm&. 

(8) KffG&fr*. ft&fe W «l WMUL #fcM^>* 

±IH (7) O^K|gft#. 

(9) ft&ft**. ES^erishialca-tStettWs. ±E (8) mmm 

* • A-f 7»J K— ■ 



I, 77 V ft* K'J1f;HHaBliB, Na 
malwam Naaalwa KJM-1^ hhS&^i»^ khaAMHi 

titisft^iiejai?**. ±ia (8) mmm. 

(ID Sfipdoetera fffiai^oWJIU^ Trichopol mi 



(1 2) ±E (1) . (2) tjitf ( 3 ) ffl#.j^ F ^ |WlJ , 
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f-h'%3-Kt*DNA'&^^ -KHfl^Wi A,T-f# <b $1^ x.ffc D N A % <£W 

^€>^siibi£#£ j^^t-js* u y f *n*eim%itpiz&& • sat 

(13) ±ia (i) . (2) fcitjf (3) ©TKu^^K^fjjatins^y^-^ 

(14) • SSt* s WF%l©5;l/^ctiT*ibSwt$:f#at-rs % ±ifi (13)© 

(15) ±IH (IK (2) *}«fctf (3) ©^'J^^h'^CjaifnSTKU^"^ 

(16) ±83 UK (2) fc«fctf (3) (D^V^f-^hMlttl^V^y 
f h'%3-Kt«DNA%fflk\ in vitro -CQIE^ • HiR3&K«fc 'JK^W^K 

(17) ±1H (1) . (2) fcitf (3) (DtfV^T-VfrbM&nZtfV^y 

(a) &&&Su 

(b) i)N-T-fe^7^ b+f-* > (Gal /3 l-4GlcNAc) , i i) N - Tir^l^ ^ 
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(c) #TJi/>5' -r'J>»7 3-7 (JBTF, GDP-Fu c iHB§T) £tJ< 
>*ii*OGlcNAc»S^ a 1, 3iSf^T*F u c tlfcKJSg® 

(18) Fucal-2Gal0 l-4GlcNAc, Gal a l-3Gal £ l-4GlcNAc. Galal 

-3(Fuca l-2)Gal /3 l-4GlcNAc, GalNAca l-3(Fuca l-2)Gal $ l-4GlcNAc, Gal a 1- 
4Gal /S l-4GlcNAc, Gal 0 l-4GlcNAc(6SGy). ZftbXV :^<DflBg©^-f ft**- 

hm\tnz>MMfcx*2bz>. ±e (i 7) mmommm. 

(1 9) ±1E (1) , (2) fcjrtf (3) ©jHD^y^K^^aiitiSjKU^y 

(a) 

(b) i)^b-* (Gal /5 l-4Glc) , i i)y * h~^*3S'fe^it7n*«{^1-5 
^7^h -^^ji«^£T-fiil$$ ftfcS§*fl:. *J «fc £>*v) ^-ft 7 

gd a 2, 3*££tr> 7 ;UK*«#iin UTi^&i \{g jg £ <b MtfftS g 

(c) GDP-F u c s^TKtt^^C. Mg^SH 
<D7? Y-7s(Oif)Vu-^mZa\ t Z^X'F u c *%#£ftfcgj&jgfe|fc£ 
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(2 0) m^&tf. GaIal-3Gal/3 l-4Glc. Gai a l-3(Fuc a l-2)Gal /3 l-4Glc. Ga 
INAca l-3(Fuca l-2)Gal 0 l-4Glc, Gal a l-4Gal $ l-4Glc, Gal /5 l-4Glc(6S0y), 

&±ammmit$m^zm&Mmfrbmi£nzmmtt.x*$>z. ±ia d 9) ia*fe 
(2D ±ia (8) <m&m. mmmm. m^mm^^ti^mm^hman^ 

il^^^ii^t^tl.lMtl* CF u c *Sa 1, 3iB£-CGlcNAc$M£ 
(2 2) ±ia (8) O^t h h7>^^*x-y ^ttftfefflf U SEtt^fil, F 

uc*5ai, 35is#T*GicNAcga£*^{i^3 — ^sut^Min ufc«3fifc*r-r-5» 

(2 3) ±ia (8) <Dh^>;*^i— y^tetfcfcStfSU gEtttffcl*^ F u c ** 

(2 4) «£&H> ttflgfl. yaWJ^X ^'J3^fh\ 

^f>a{*M««^»«T'**, ±IS (17) ~ (23) ©V^tl^-otcsatt 

(2 5) M • f Wft© 5 1 1 ^ilfti: tS, ±ia (2 2) (D 

( 2 6 ) ±IB ( 1 ) . ( 2 ) *J <fc ( 3 ) V *~f* K*^jl{£ft<5 # 'J ^7 
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(27) ±1B ( 1 ) . ( 2 ) J: XI ( 3 ) y K*> b a wars # y ^7 

#-*§• 4 t-^ $ t&mmm it 6 d n a *j j: owjs^ 5 -ess $ ti* j&&e?!I 

*^t&DNAfrbmi£ft&DNA(D%tZ&mmyW(nmffiLtz 1 0~5 o& 

(28) U □ 7 ^ i/^-f - h*^ X V n*7 * I/**- K^O 'J >^>'XTs-r 

^-^^T.yTi-o^^x-h^ii^^n/c^^y ^^u^-f-h*. * 

'J * b" y >K^x^T-;Wg-&*iN 3 * - P 5 ' ^7*75f- 

CD^> h is >**C - 5 y P h VT'MM^ ttfc»l$ffc* 'J if* ? k, 

* y * l/**- K h V y&7 x y *+^>'>{ifgf|r> h 2/ > (phenoxazine- 
modified cytosine)T1I&$nrt:83WM-y zT^^ l/tff- b\ DNAtfOyjK— 

***2 ' - o- zfu b>y #-*T«3*ifc»#fto-y 3'* ? u^f- h*fc«fct>* 

* y n*7 ^ H if© y 2 ' - * h # */x h ^ */ \) i£-7SQm£& ft 

tzmmft* y # v*? vfrhmtftzmmfo* u * i/** k-c**«. ± 

IB (2 7) cD^y n'^^U^K. 

(2 9) ±ffi (2 7) £tzl* (2 8) (DXV O K £JS<»\ jtfU 
■fcf-*-x-f>- yj^^H^CiU, ±E (1) , (2) «J:0P (3) (D#V 
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(30) ±ia (2 6) (29) <Dizm*m^tt % nm&$.tzi*m 
(3 i) ±aa (i) , (2) fecfctr (3) ©^u^yf-H^^itis^u^y 

#-*§■ 4t'I^tl6 i&ai2?'J % S D N A *J «k 5 T'^ £ tl 5 i&SlB?'J 

fett5DNA*^aiitl5DNAt:ffll\ ±E OK (2) fcjitf ( 3 ) (D 

(3 2) ±§a uk (2) fccfco* (3) ©^y^y^K^^atsns^u^y 

f Hfen-KtSDNA, 12^J#^ 3 T-^£*i-5J£a«e?»lfc*-**3 D N A , BEfll 
#■*§- 4 T'St £ * *-f SDNAfcJ: WJff 5 T-«£ ti* J£gK?>J 

%tt*DNAA>f>aifn5DNA?:ffll\ ±IH UK (2) fccktf ( 3 ) © 

( 3 3 ) ±IE ( 2 7 ) *fcfcfc (28) 0)*VzlZ9 UX* h* &JSv\ _LfE ( 1 ) . 

(2) (3) o^y^^Kia-K-rsDNA^te^^iqjsi-rs^ri*. 

(3 4) ±ia (2 7) £fct£ (28) ©#y zf5? ^ K&fflv\ ±IB < 1 K 

(2) fed: tf (3) ©,i<y^^K^=i-K-rSmRNAC0§3iR^WJ-rs^& 
(3 5) ±SB (3 1) ~ (3 4) ^T^-oCfatScW&^ffivVc, »g|J& 

(3 6) ±ih (i) . (2) fcctt>* (3) o^y^^H^^jatinsjHy^^ 

(37) ±e (3 6) <Dvm*m^z>. ±ia (i) , (2) (3) 
^y^- k** matins THy^y^- Ko^fi^«rtftaj& 

(38) ±§B (36) ©SW*:fc/Hv\ ±IE ( 1 ) , ( 2) fccfctf ( 3 ) OjK'J * 
(3 9) ±1E (3 6) cDMffcSr^TfS. &3g#IM*fe£i#L 

(4 0) ±ia (3 6) 0ja#£^rr«. fiagsa, w^&ifcfcHseo&sriii 
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<4 1) ±B (U . (2) 8±0 , (3 , M «^ WlaM , w 
±B (1) . (2, ( 3) ffl*.;^^ K »«,a«h«# u ^ 

(1) . (2) 8<tt , (3 , e * WWBft{<i; ^ 
''I'tWtSWtMttwttji.^. ±E (36) R;j? 

(44) ±a (i) . (2) 840 , (3) es-M^K^attw,,,^ 

(4 5) ^t-WN/W ma* TO)B , s±mm 

mm. **mum>h*^mmLxwa*-f- VM "l 

IE (4 4) CD^D^-^-DNA„ 

(4 6) y D *-,- DNA4!> tKfti,,^^^' 
**. J:E (44) ( 45) ©y n ^_^_ DNA _ 
(4 7) ±S (44) . (4 5) wo- (4 6) oy D *l,- DNA4>WH 

««kt«. »^n*-*-cj:*sw, Wtlai4Hfsft 
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(4 8) ^D7A7x^3- )l • T-tr^-;H-^>^-7 ^ 

— trilfc^ /3 - *7 ^ h y ^— fefjtte^ j^y -7 ^ =y -- If jgfc^fc £ ^ ij — 
> • 7;U7j-l^y-tr>h • 7'of'i' VjSHk^J: Ujl^ti-SiS-fs^-T^-S, ±IS (4 
7) 

(4 9) ±SB (1) , (2) a-Jitf (3) CD^U^^K^^M^ti^xH'J^y 
(5 0) J vVJ-*? YlkM MJitl^^^T'^)^, ±E (49) OJvVTW 

( 1 )§rM a 1, 3 - 7 3 - *|E#gBlS?3H4£ ^--r S *tf 'J^fH4 3-Kt5DN 

I^DNAfe^tWJ rf^^U^KOSBBt 
^^x«^*/c{^W^ylHS«:!B63aLTv^aifla«k»J, UTifcCfcU c DN 

h • 3/7* 5 H • ^>7.fA • 7*— • c DN A • 7, • T> K • "7*^7*5 

K • ^D-^>^ (Superscript Plasmid System for cDNA Synthesis and Plas 
mid Cloning; *f~7^ B R L (Gibco BRL) #M) W^^-cDNA • 
7 • Jf-y b (ZAP-cDNA Synthesis Kit, X h ^ # >83fi) &JB^<5 

* /c 7. y Mil £ U T ^ -5 fflUfiT* *> nfc£^*> & S i»-C fcffiv^Ci:^ 

T-t. mz.it* wx^Khom. rat* mmmom.^ v>>^F9 
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■ Strategies, 5, 58 (1992), , p6 , uescr , pt ,, SK(t) ^ ^ 
I- ■ (Nucleic Acids Research) . n, 9494 (1989)) . X z ap I, ( 

? 7 *t<*» ■ 7?U- 9 (DNA Ch»i„. A Practical Approach ) 1 49 

««». (, B _^^ , iExCeU(77 ^; 

» ■ PT7T3 ,8U ( 77 ^.> 7as3) , pcD2 ( ^^ 5 _. 7>K * 

V*DJ^ c, Bi0U , 3, ^ ( , 983)) ^ pucig 

v-> (Gene) , 33, 103 (1985)) . pA Mo fj Ri„i n. ,„ 

P*MO [J.B 10 I.Chem., 268, 22782-227 

« «»>. acwunc (wrnHm, , # t », fi - t ^ #s 

tra«e g ies, 5, 81 (,992)) . Escherichia m C6 oo (0enctics , 39, ^ 
) . Eschew ^ y.088 Bcience , ^ „ 8 _ 

~ V109 ° BCie "«' * " 8 ««» ■ i«ia c^i «77^ ' 
B.ol.. 166, 1 (,983)) . Esch^acoH K802 W . „„,. Biol ., ^ „, 

m Ke " e - * ° 985)) • **** 

S0LR™ Strain N^SZ-vh. I- n*;nn u ^. 

t>7*s ✓ttJ:y 7fiM 0 fcJ -^ coli LE392 OEU*^ 

Synthesis System) h^Tc DNA*£«*s. 
^DNA(Ppg^«|K:sf i_l i)y H ^| fft ° M 
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AM o SJM I SPfiCff A b ^ ^7 ^ 5 K&fftKi-fS. 

±ffit«l/c c DN A7-T ^7 U «?£&6^t£*>f T^x> (Qiag 

en) a^fDy^^^ KSSJSHry h-C'&£/plasniid/maxi kit (ffi,S## 41031 

& LM^^^-M©^^^-T*c DNA7^^7 U-^S^U/cBtKii, 
ScDNA 7 -f^7'J-,J: U^AcDNA£^U£tJU ttMTO&S Wi^iM 

RfSSi'^* — ilUTfck icDNA?:lWt'fglT'tS^^-t'^ 
fit/^&SfcOTfeJBv^Cfcj&ST't, MZ.lt* pcDNAI/Amp. pcD 
NAK P CDM8 (v^-rtlt,7-7-n^±ct UrUlg) , pAGE107 (ErBa¥3 
-22979, Cyto techno logy, 3, 133 (1990)] , pREP4 (-f > tl> U:>*:c>:j±S£ 
K p AG E 1 0 3 CJ. Biochem., 101, 1307 (1987)) , pAMo, pAMoA 

(J. Biol. Chera., 268, 22782-22787 (1993), giJ^pAMoPRSA (^MW-O 
5-336963) ] % p AS 3-3 (^88^2-227075) . pVL1392 (>f >tl h D->*x>*± 
S) . PVL1393 W>t>Di/'i>tll) , pBlueBacIII W Vh'hni/'x^ 

cDNA^i^/fM^^^-^. mmt-tZ c DNA£3SiRRriE&» 
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s* Kytotechnology, 3. ,33 (,990), . V A& mmz . lmi 

5) . 'i*7x W ^ tProc . Kat , 4cad Sc . DSAi ^ 74i3 (ig87)) 

fiiOTaculovirns Expression Vectors, O.Free™, and Ccpany, Ne „ York ( 
«92), «o,ec U ,ar B 10 , ogy . A laboratory ^ Cm ^ ^ 

cular Biology, Bio/Technology 6 47 (wm v;™. co 

o, 4/ uysaj. Virology, 52, 456 (1973)^f- 

§B«fc©#& % * If § - i: ^' T ^ ^ o 

T'$>5Namalwa KJM-1» *tomte$>ZCXm& *W^-X-,^ 
-^HBST^CHOfc HBT5637 (WMB63-299) - fc*-^ 

Kl* Na m alwa«S/c(iNan.alwaKJM-«^^| fSci: ^ T ^ 6o 

lo V1 rus Expression Vectors (1992)] , I^ #W|T ,^ 

TV*RPMI 1640** (The Journal of the African Medical Associat 
ion, 199, 519 (1967)) , Eag 1 eOMEM^ (Science, 122, 501 (1952) 
3 > DMEMJW (Virology, 8, 396 (1959)) , x 9 9JBJfc fProceeding Qf t 
^ Soc.ety for the Biological Medicine, 73, 1 (1950)) ** tt - nwWr 

« * m u &**«## v n ?, . 

«** »«pH6~8. 3 0~4 0TC, 5XCO ! #tTf^Tri.7 
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C^ffi^tlTV^TNM-FHtgjft (77-5V^'i> (Pharmingen) f±M) , S 
f-900 II SFMtgife (=¥7=1 B R L*±gSD , ExCel 1400 . ExCel 14 
0 5 [ivTtlfc J RH/W ThtM^V^— X (JRH Biosciences) ttSU , Grace 
's Insect Medium (Grace, T. C. C. , ^ — (Nature), 195. 788 (1962)) ^£ 

p H 6 ~ 7 , iSft&Jg 2 5~3 0W<, ±«H#P5I^ if 1 ~ 5 B WC* 

# — (Fluorescence Activated Cell Sorter ; J^T, FACS h B§fS-f -5) 

WW 7*xmffinfc-Z'&& 73-30 C^b^XlHttSS) ^PM-8K i&S^fcfcSl 
;l^*y»«H3t#:T'*5AH-6 (*i^*±i£) % *tf S d h^T'^S, stfU- 

>M0±©;i/-r^xi»M'S:l^m-r'5SSEA-im^?rfM1- 

Cell. Biol., 8, 2837 (1988)) KiD, &ftmo)DNA*&ti-77 7>§ KfcB 
^fSEODNAfc^fc^** KfcUTti, pAMo-mFT9U 
±IE£>#j£<rck U&f#£n/cDNA<Di&gge?iJ(£, |£DNAB?f)i 
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>#- (Sanger) b^^'x^-^^jS (Proc.Natl. Acad. Sci. USA, 74. 54g 3 (197 
7)) &5<^f£3 7 3 A • DNAv/-^X>f- • x;Uv- (Perkin E 

lraer) *±g£] ^MSI2^tif^M^ffl^T^/ff 5 d t (I J: Uifc£-f5 C ttf 

* fc. ±1H^T'TO U D N A 1 * h U >S>x > h &&#TT*/^ 7 'J #j 
Xi"SDNA*ai^-rs^fc{lJ:»J, ffiOffltt**^ f&OfMlElJ^ GUAM: 
M h**©Bttfc1-SDNAfcSMS1-6Cfc*^e§5. 

^DNAi: LT, 0»JAf£ @2^J#^-2T"^^n^^y^K?:n-K-r-5DNA 

^"rsDNA^f&^ifsz^^-e^*. 

E2W#-^50DNAfe£fc:/7*3 KfcU-Cli. 0J;L& pBS-hFT9(S2)££tf 

£ tlfe D N A £> J&SE^J Sov vc . D N A £j&»TMt ££/£-f hZtlZ 
J:UB«li:-rSDNA«:i!»-r5wi:t,T-tS 0 DNA^hUtll f-** 
* 7 7 -f b ScfcflUS L A*«^mtt»© D N A£j£», 7 *X 7 * 7 5 *V h 
S4l«JML^-#>-x;UT-ttJSi©DNA^iS«mo d e 1 3 9 24f£*tf 

-T"7-i: LTfflV\ wtl?>DNA{Cfflffifl«i«:mRNA4|iai/TV^aij&flDmR 
NA*^WSl/fccDNA&»£lfcO-C. # 'J 7— t? • *-x>f > • 'J7^>a 
> (Polymerase Chain Reaction ; MT, P C R £B§!E"f 6) [^Udpn.^— • ? 
n— — >^2JEi5J:O f PCRProtocols Academic Press (1990))3f £fr? ;t 
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±&<Dl5m~em% U /c^BJ© D N A *5 J: O'D N A Wf-fr * ffl V ^ U 3. 7 
^D-->^2JK#C3aiK©S?£*S^(iDNA-&fiR«{w < kiJ, *^gBj£D 
DNACD-gPcDia^J^Wt-^Ty^-feVX • ;*U zf*#U*?- h\ -tr>* • #1) 
if* ^ U^"^ K^tf);* U if* ^ d t S. 

SM-U =f*^ Ltil ±ffiDNA(BWi _ 5J£2£fi2^J*©jiittUfc 1 

0-50 fsj Ci2?J^f1-5 DNAI fcte&D N A £*g?fa*J&@5?'J £lTt 3 

S&jiWtoMtitLtz 1 0-5 OJfi&fclRlfcBB^Jfc^SDNASfcfi&DNAi: 

ta»w*ge^J ; feW"rsDNA4*(fs w t*sx*#s 0 -tv*.^^ v— &&&t 

SSggOM*:* y if* * H £: UT * 'J =f * ^ UtJ-^ K U VI^'xt. 
7-))/1&<&&ifr7s7 *u<9-*3L— hm&tz&gkisfttzMmtejrV if*^ Utf*- h\ 
XV u^^UtJ-^K^^U >ii/X7f^^N3' -P5* /fa7^75f 
— hlS^fcgSISnfc&WM-y if** h\ #>J if* * K4»©U 

— U VK^^-r^l'gr&a^T'?- KJSI^^C&ifeSn&RSfM-y =f** 
u*5=-H, ;*y zf**^*^K*©tf ^-rt^c- s^Pb'— ;i">^->;uT'Mg| 
£ftfcSS?8M£y*-y u**^l/7i-^h\ ij**1/*^K43<D^^;I^C- 5*- 
TV-^^^i/^tl^^ ti^^i?»fr>a- y 3* * * U*?- h\ * y if* 9 U^r^- H 
4*£>:> h 2/>**C - 5 yn tfn;l/-> h ^>T*g^£*l*:l5t#£M- y if* * i/**- 
h\ Tt- y n** * 1/ K h i/^i)*7 x y ttVl/mmZ/ h i/ > (phenoxaz 

ine-modified cytosine)T'S^£ tltz&tUMt* V if* * h\ *U if* * U 

* h 4ko y 2 ' -o-^o t: a- y *.t*«&£ n/cSialMfrtf y if* 
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BSX^, 16, 1463 (1997)] . 
( 2 ) §t*1 a 1 , 3 - 7 n -7, 4 WT 5 # U * 7> K ©fijg 

?§±M&i:U-n£ Jit» US, liWR wmWs S«J 

^^Mai^^RTtlT% §r*f a 1, 3 - 7 n -*^gi!lil£? Olg^Hig U/cffifi 
£ f&±£fflJjtil £: $r*l a 1 , 3 - 7 n -7sS^^ 

y#V-A*S£E7!K ffMal,3-7n-7>^^3i^, 

fg^^^-ilL-Cli. M*<£ pBTr P 2, pBTacl, pBTac2 
(V^nt^-y >^-7WWAttJ:iJ$)|0 , pSE2 8 0 (<f>t*hO^ 
x>*t») . pGEMEX-1 (PromegaifcS) . pQE-8 (QIAGENftM) , p 
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K Y P 1 0 ( jftBSHS 58-1 10600), pKYP200 (Agric. Biol. Che 
m., 48, 669 (1984)] , pLSAl [Agric. Biol. Chem. , 53, 277 (1989)] , 
pGEL 1 (Proc. Natl. Acad. Sci., USA, 82, 4306 (1985)] , pBluescript 
II SK(-) (STRATAGENE*±) , pTrs30 (FERM BP-54 0 7), pT 
rs32 (FERM BP-5408) , p GH A 2 (FERM BP-400 
), pGKA2 (FERM B-6 7 9 8), p T e r m 2 3-2 2 9 

79, US 4 6 8 6 1 9 L US4 939094, US5160735), pK 
K2 3 3 -2 (PharmaciatUK) . pGEX (Pharraacia*±tO . pET^fA 
(Novagen*±SSD , p S u p e x, pUBl 10, P T P 5 , pCl 94, pTr 
xFu s (Invitrogentt) , pMAL-c 2 (New England Biolabs£t) ^^Mtf 

&5£>0>-Ot>«J:V\ MZlts trp^D^ — (Ptrp) , \zcZfU=E — $— (Pi 
ac) , P^D^E-^- P.^Dt-^- p^n^ — ^—^s^ ^111^7 7 
-^'fCfi^tSyn^-^- SP0 17*D^- SP027"Dt-^- 
p e n P^Dt- # — «F%*tfSCfc*s-C#6. £fcPtrp* 2 -O^M^^tt^U 
Z E—^— (PtT£ x2) , tacyn^r— , lacTl^D^— , let 17°0^- 

•JsKV— AfcS^ETUi: UTti, V-^Vl^V (Shine-Dalgarno) IB^Ji: 

m^mmtLxit. x^zytTi, -t^TiL ^*-;k*jR, ^i/tv^f 

CltSIS^ 0B*.f£ Escherichia coli XLl-Blue, Escherichia coli XL2- 
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Blue, Escherichia col i DH1, Escherichia col i MC1000, Escherichia coli KY 
3276, Escherichia coli W1485, Escherichia coli JM109, Escherichia coli H 
B101, Escherichia col i No. 49, Escherichia col i W3110, Escherichia coli N 
Y49, Serratia ficaria , Serratia font i col a , Serratia 1 iguefaciens , Serrat 
j_a marcescens . Bacillus subti lis , Bacillus amylol iguefaciens , Brevibacte 
rium ammoniagenes , Brevibacterium immariophi lum ATCC 14068, Brevibacteriu 
m saccharolyticum ATCC 14066, Corynebacterium glutamicum ATCC13032, Coryn 
ebacterium glutamicum ATCC14067, Corynebacterium glutamicum ATCC13869, C 
orynebacterium acetoacidophi lum ATCC 13870, Microbacterium ammoniaphi lum 
ATCC15354, Pseudomonas sp. D-01HM¥&*Jf 5 Z Z.tfX'% 6. 

&til£^-?tl&m^ZZttf-e$, Mz.lt, hD*>— :>a>?£ [Nuclei 

c Acids Res., 16, 6127 (1988)] , fJJlr>VJ*-4 7jry%m^&1a& CProc. Nat 
1. Acad. Sci. USA, 69, 2110 (1972)] , ^Dh^hiS ($SBBHS63-248394 
) , Gene, 17, 107 (1982) ^Molecular & General Genetics, JJ8, 111 (1979) 
K£tt©2raS¥ £ * If 6 d t 1 5 . 

Epl3 (ATCC37115) , YEp2 4 (ATCC37051) , YCp5 0 (ATCC37419) , 
p H S 1 9 , pHS15»^t«^i:m«. 

"/n^—z—t lt{£, mmm^ xmmx t s & OT&tim ^4 * t, ©-c* 

t»«k<, $i*J£> PH0 5^D^-^?- PGK^DW- GAPT'O^- 
^- ADHyo^- gal lyo^- gal i o 

h>> 3 y^geK^o^— ^— MF a 1 7D^-£- CUP 1 7"D^— 
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I^^'T't, R-f^Wt-ti, Saccharomyces cerevisiae , Schizosaccharomyces po 
mbe x Kluyveromyces lactis , Trichosporon pul lulans . Schwann iomyces al luvi 
us ^4&lf<5C:fc**-0#<5. 

f'ntffi^SCii^T't, mZ.lt* ^U? hn7$]/—i>3>m (Methods. Enzym 
ol., 194. 182 (1990)] , X7xD7'77>ba [Proc. Natl. Acad. Sci. USA, 
84, 1929 (1978)) % mWJ^VAm (J. Bacteriol., 153, 163(1983)) . Proc. 
Natl. Acad. Sci. USA, 75, 1929 ( 1978) ia*fc<D;fr If 3 Z. ii>'T't 

c D N A I /Amp „ pcDNAI, pCDM8, pAGEl 07, pREP4, 
p AGE 1 0 3, pAMo, pAMoA, p AS 3 - 3f ^t^C^^t't 

I^^'T't. 0>J*J£ -tf-f h^Tjn^ (bhCMV) CD I E (immediate 
early) iHS^D^O^ — # — S V 4 0 (DWm^U=E— % ^D-- • 5 3. y 
> • D-f -Jr ^ T • •7-1' (Moloney Murine Leukemia Virus) ®D>^ • # — 5 
• Utl— h • yn^-^- (Long Terminal Repeat Promoter) , UhO')^ 

1t±»i:ltll • 5xn— TilBifl&, 7'>h • 5oin— Tana, ^tf 

7, • ;wru H-VM. ^Y-f— -X- — ©j»|JET-&<5CH0i|lllfl&, BHK 

#fflS£, 77'J*U'y -»f^1TOffl|& h ^Siffla§T-*SNamalwa$fflflS^/cl±Namal 
wa KM-IMM. hfl&JfcfflKiBlR t: h filfiL;fe!;». HBT5637 (ftB8Bg63-299) 

^«77^ • ^:nn-v#fflfl§h LT(±. SP2/0. NS0#, 77h- ^ XD-^#fflJ§&£: 
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T{±, BALL-l^, 77 V K U -tfJWWmi&t LTJ±C0S-1. C0S-7t¥fe fctfS 

tf^1^ftfc/B^5wi:**T-§\ #JA(i hD^l/-S/a >S (Cytotechno 

logy, 3, 133 (1990)] , U >g£7J;^><7 A?£ (ftB8¥2-227075) , 'J*'7i^^ 
3>)i (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , virology, 52, 456 

( 1973) izmmoyiw-mz h m z> z t &v t 6 . «t tr&m&* 

W2-2 2 7 0 7 5^S**iMi!RrgB s F2-2 5 7 8 9 1 #&$g(liaH6$ 

nx v ^ 5 b T O z t tfv § h . 

l^y ->3>- • *<9$—X 7 - h U— • "7—3.7^ (Baculovirus Express 

ion Vectors, A Laboratory Manual, W. H. Freeman and Company, NewYork (19 
92)] , • ^-i^rni/- 7-7*7b'J--7-i7^ (Molecula 

r Biology, A Laboratory Manual) , ti U > h • 7u h 3 — )VX • -f > • ^5 V =^ 
. y^^^- D >y*_ -^-tOi^ >h 1~3 8 (Current Protocols in Molecula 
r Biology) , Bio/Technology, 6, 47 (1988)^C:lE«c£ tl/c^&di ot, #y 

hp *> , mm a ite^ 9 a ^ v $ - « j: # ^ n $ ^ ^ £ i^ai 1 ~ &m a 

£«l Clggfe $ i± . /-K U * y K 4 * i± £ d j&*t- £ -5 . 

^?£CS^-C^^ibtlSii^«A^^^-i:UT(i, mil P VL1392, p 
VL1393, pBlueBacIIl (T^T-f > If h n^i >*±M) #££>lf ^T'^S. 

7tf h^77j • 77 D ^ti-^— 77 • z?U7— • ^y^Kni/7. • ^ ;u*(Aut 

ographa californica nuclear polyhedrosis virus) ffSrffivS Z 5 „ 
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IttMBflSi: Utli Spodoptera fruKiperda <Dffi)jiyifflj8&. Trichoplusia niCDW 

Spodoptera frugiperda tPgPjIUBilBfc UT&Sf9> Sf21 (A^zlD^;!/^ • -f 
?7.Zfl/v->=i > • s<9 2—X 7 ■ 7 2K^ h U— • V— 3.7;i/) Trichoplu 
sia nig>gpjfe<5fflfl&fc: L/Tt^High 5, BTI-TN-5B1-4 (-f Vh'hO^i^iM) 3F» 
^^nili^Miitltltobjx mori N4^£&{f 6 d -5. 

(^^2-227075) , ^'7x^i/ 3 >$ [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] SPfc&tfSdiirtS-OtS. 

NA^iAt^Cttt'f, hnjtfU— S/3>Ss (Cytotechnolo 

gy, 3, 133 (1990)) . 'J (#^2-227075) , UtfTi^S/a 

>?£ (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)) #t£>tf 5 Z fc**-C#<S 

20 (1994), MgjHfejg«h 21 (1995). Trends in Biotechnology, 15, 45 (1997) 

nf^TftfcJSv^- #y ^y-^e-y-v^^;^ (CaMV 
) £>35synq=— * — ^^7^f>iynt-^-^$,ifscj:^f5, 
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x„^n*V-> 3 Vffi (Cnotechnology. 3, 133 (1990)1 . A-^,^- 



9®** (American J„ nrMl „, clinical & ^ |w ^ 

J ° Un,al 0,CH " iCal N « riti »". & 627S (,996). Bio/Techno^ 9 8 

•Setoffs. 

awn. w^aiiiwaio^^ aatffltsss 

x ='"«*t"*UWH»A« i DNA» 3 -Kt SIHiaU _ 7:j _ Jies 
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y ^-f^ k fc&srts ztiz&t). m&a 1,3-7 ?-*m&mm : &ftLtk^'tz># 

U I£*I^*.#D N A© n - h"f a 1, 3- "7 n — .X|©f#K9R?£te£ W 

Elf * :t(:J:'Jjafli,3-73 -^iiStt^fts*' y k £SS 

7^7 7.7U-7. C^^'&MtSil. -r r >:/>&&VS£5 :r > 

n y < j — jvmcD 7 )V n — JVM i>*m v ^ *iS . 

btii y * y ->a, y i/mm—ti y »>a s y >^v^-> 
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(i 1 5-40 °C*U < . ig«B#^(i, 1 6 ~ 9 6 Mfl ±g«* p H Ji. 

3. o~9. ok&#i-s„ pHongii mm&z^&iimvm. 7)^vm 

«-t6i:i-C<i-ryyDt°;i/-/3-D-^^^ htf^yi/h* (IPTG) ^ 
£ , tro^ D -2 - £ ffl v ^;^§g3!^ # --e^Rra L tzffi±®]$:imirZ t £ 
lZ&«(>\;-JV7?VJm ( I AA) ^^tg%C»UTfeJ:t\ 

-TSJg&fi, — fl£<H£/8£nTl^€>RPM I 1 6 4 0^i (The Journal of the 
American Medical Association, 199, 519 (1967)) , Eag 1 eCDMEMigift 
(Science, 122, 501 (1952)) % DMEMt*^ (Virology, 8, 396 (1959)) % 1 
9 9*&t& (Proceeding of the Society for the Biological Medicine, 73, 1 ( 

1950) ) ztz&ztib tgm^wjiAtim * mtw u tz&im&m ^ h . 

mmit, pH6~8, 3 0~4 0 , C > 5%C 0&&T&<D3kftT : 'e 1 ~ 7 

C^Sft-C^STNM-FHi&Jft (7 7-5>'>'i> (Pharmingen) *±M) , S 
f-900 II SFMJSfl6.(^^3BRLtt«) . ExCe 1140 0, ExCe 1 1 4 
0 5 (^Tftfc J RH/W^IVS/-X (JRH Biosciences) *±gg) . Grace 
's Insect Medium (Grace, T.C.C., + — (Nature). 195, 788 (1962)) 3? & 
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p h 6 ~ 7 , i^m^m. 2 5 ~ 3 o Tc**«k < . mmmwt. it i-sa ra-c* 

»&?©f£Si#8ci:l/Tl£, #U^7> K±:K£^£^5J^(-, a 1,3-7 
n-^^^rSft^^-r^^^^Ogp^^U ^7> H t C £ 

*rTSffiMg-&SB*fc SC*^SSC+T5yKA^JSc*^J« (stem region) , fcitf 

l/t^fe. -f&£>*>, Iff^al, 3-7=1— *m&Wmi&. N»107^ 

©C^|flS#**5>&Sfc#Afc;nfc. ffi©al,3-7n-^IEi»»3Ri:©y5 y'K 
B2?!I-t<D*Bl^te0Jt«. & <b t>*fc{to a 1, 3-7 n— yUEj&K^©^i*fcJttflE« 
«t-BB"^S*P^, (J. Biol. Chem., 269, 14730-14737(1994), J. Biol. Chem. , 
270 , 8712-8722(1995), Glycobiology, 7, 921-927(1997)) #SB*fcfi^ 
tt>2 JMfrh&ZH^m-Ztltz. Ufcim, 5 6#g*>f>3 5 9 
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±i2®# V ^ 7°f- K ±& £ /= ii a 1 , 3- 7 3 -Tj^g^S'tt * frt -6 TO (M 

□ > ^ 2 iKciBtt $ tix ^zxmmzm d t . e a- & 

77*7?h^— fe\ ^nf-fyA, ^□f-f>A©I gG^M ^07^7 
x-3-;i/ • 7tf^b7>^7i7- fe\ #U (Arg) , zKU (GIu), 

. 4<y £7.^>*>II (His-tagK S^7>h\ DNA^^>;^IK^>f X 

h-7*«:if*s*jf?,ns [uu;ii^, mmmm, n, 469-47 

4 (1995)] . 

jK— ;l/V>t,©^TS [J- Biol. Chem. , 264, 17619 (1989)) , UVb(Dli& CP 
roc. Natl. Acad. Sci. . USA, 86, 8227 (1989), Genes Develop. , 4, 1288 (1 

990)) , ttiimmw-05-33m^ nmme-s2302imiztm(D^m^mm't^z 
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7>^7i7-fe'. jHU (Arg) , jtfy (Glu) , ^n-r-fVG, v;i/h- 
>>^SS, ^>*?-*>S-h^>7.7xv— tr\ tUV t7fy>I (H 
is-tag) , S^y^K, DNA^W^RK^-fX TacjRi, K 

-7^£***lf S>*lS ClUJII^*, 13, 469-474 (1995)) . 

mmmm~£&m®m. s/'x^i/j^yx^ (de 

AE) — tr^TD-^, DIAION HPA-75 (H^fbJ&ftM) SSl'S'VfeJBi^fcBH' 
^•>^n7h^77-f-& S-Sepharose FF (7r^^T*t8!i) #<Dl^>* 

t77n-7>f©U^>5:Ii ( «J<ffi^D7by7 7-f-i£ < ^fflf feM^/c 
77^f^-^n?h^77-f-S > ^D7 h7^- 7>'>>^& % 
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3ffifSr©SIE&#*fflfl!!toeFSc [J. Evan. Sadler f>:^VyK-f>. 
^y-f^^cUV- (Methods in Enzymology), 83, 458] C*b"C*t»T?£5. 

7 7^-£*UELTtt«-tS;:i:t,-C-t6 [OjJH^, 13, 469-474 

(1995)] . U^hOHm (Proc. Natl. Acad. Sci., USA, 86, 8227 (1 

989). Genes Develop., 4, 1288 (1990)] % ErBH¥05-336963, ^¥06-82302 

uzmm(Di3m~mbx^mwotfv^zf*\;*7n^yAt(Dm&$ 

H^^ife^^W^KiiLT^L, JitFLAGin:#:?:ffl^'577i'^5 1 i'-^ 
nTh^77-f-lI±y*tS-rSC:fc**-et5 (Proc. Natl. Acad. Sci., USA, 
86, 8227 (1989), Genes Develop., 4, 1288 (1990)) . f^Ky^T^K 
S £K*tT5fit# i Nfc 7 7 -f -f- -r - ^ n v h y 7 7 f -"OUST 6 c t 
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&ftKD73?£ (J. Biomolecular NMR, 6, 129-134, Science, 242, 1162- 
1164, J.Biochem., HO, 166-168 (1991)] i:f bt, in vitro^^ • mtR&tm 

HC, ^HjCTtfU^^Kte, FmociJ {7)VjtV — JV^^JW^-i/t/Jl, 
TH^Jim , tBocg(t -^^l^^^M^MS) ^£D<b^^?£{* J: 
oTt>S3Si-Swi:**"e#S c T K^>7> h • nf»;^ (Advanced Che 

niTech ) ft, • :r_;i/v — ft, 7 7^7i/7^-('^f^a:. ^nf^>- 

f^yoi/ f h ^;U^ > h (Protein Technology Instrument) ft, :>> 

■t-t;l/-^^7 (Synthecell-Vega) ft, ^—^z7°=r-i 7 (PerSeptive) ft, A?* 

flUA^T, 1 9 9 3^) (wffi«fe©^i£C«fcUI5BSRrifi-C-*S. 

a 1, 3- 7 u -*IEI£KM§te£ Wi" SjH U K® a 1, 3- 7 

3— *<E^K*3fcigftWu (Methods in Enzymology, 83, 458, Met 

hods in Enzymology, 179, 397, J. Biol. Chem. , 269, 14730-14737 (1994), # 
BBW6-823021] {wJUbTSO^-rSC fc**T*£5. 
( 3 ) F u c *s a i , 1 cNAc^fi £ /c t± ^*>>t/ 3 — C ttflP L /cfgjt & ^ 

-t sum** «k tflRtsa % itr^nr 3 «^flSR©«3g 

Fuc^'al, 3^T*G 1 cNAc^&C ttiP L /cflBt % ^ 3 Mil U T , W X x 

«ig & -r s mm. m x y mm. z&m-tz mmm * * # s d i: **-c t -s . 
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,JrU Fuc^'al 



flan-**********, Ac9 * s/;l *^-*isigc 
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*t:,ff^lSON-7tf;l/7^ h+J-$ >*ftj£>£©GlcNAc^SCal,33g£--e 

h — N — ^^9- h^Tir— X (Lacto-N-neotetraose, Gal 0 1-4G 
lcNActf l-3Gal/3 l-4Glc) Sr&JtiiU-C, 3 7*CC* 1 #HK:i ^^KJDt^ h-N 
-:73^>3r;t— (Lacto-N-fucopentaose III, Gal £ l-4(Fuca l-3)GlcNA 
c£ l-3Gal/3 l-4Glc) C 4: CD T?£ -5^14^1 (U) LT. O.lmU 

/ 1 ~10,000U/ 1 -e*'J»#*L< iilmU/ 1 ~1,000U/ 1 (Dm&x-m^&. 

^©^t^HE. THr h>&£tfXrl->£, 7-tr hT^ K^^'cDT^ 

±ia (2) iHtt©^*«Cj:U»P,n/c^S«K«l 

#©Jg*$u ±IE ( 2 ) sH*£cD# t h h 7 > ^ i^x ~ y ^ i ij # t, n/c 5 ;U 

->S-215, H*?Affitt®) *Z<D#4*l/ftmf£tefiL -tf-JVhV tV-frT^* 
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****** Bvmm*^^ Zl„Zl 
m&mtiTit, h;[ ,x> ffsKfc^,, 

UDP w ^ 50ml /l©««™^*l*. 

iUDP-F u r l±c\ i c ^ ^ 

ffl*ftTM~9 6BI§fT 5 . 8..2 0-5 0 C 
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IP*>. =7#V—7s (Gal/3 l-4Glc) . 7 2 imTtJ&fttt 

^maLx^^^m^m-t^mm^-m^^mmnLx. ±ib (2) mmox 

a2,3^T*->T;^tt* s MiOL^:v^^cv^fl|jg^:^i-SSla^f*:^: Lt. Gal a l-3Gal 
j8 l-4Glc, Galal-3(Fucal-2)Gal£ l-4Glc. GalNAc a l-3(Fuc a l-2)Gal 0 1-4G1 
c. Gal a l-4Gal 0 l-4Glc, Gal 0 l-4Glc(6SGyX ZftbXV =f|fCD«lagOV^Ttl 

o ©»js % »«<0#a7c5fcSH efts mi * & m-r s »£»5«^ * 

h-t*-^ >«3tEfi©GlcNAc»»e a 1, 3Mr&trF u c i)m^tltzE.J&mVB*£j8L 

^la^giiis, &4&,&Gmnw$& i , i i.m^b^A, (i986^> , ^ps: 
£. • n*®M- • -sjurn • wising mm, #v n/w^Diz-ii^D h 

(199650 ) . 

(4) #2gBJ5<7)DNA£/cf±;i-'J :f*^l/;*^Kfeffiv\^S©te*^&^^ 
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mm 

#|§BJ<DDNAfi, 7>?t>XRNA/DNASf (/^Wx>7^ 
>^XhU- 50, 322 (1992), 46, 681 (1991), Biotechnology, 9, 358 

(1992), Trends in Biotechnology, JO, 87 (1992) , Trends in Biotechnolog 
y, jO, 152 (1992), »X^, 16, 1463 (1997)] &S^f± h y 7)1 • ^ y y $ 
(Trends in Biotechnology, 10, 132 (1992)] £EWcie££. fiP^JS. 
*/c{±aS#©3^0?i&*. y-if 7y £V -fe?—>3 >&£/cl£P C R?££ 

0»Ut£ ±IB (1) ffiKO^fflDNA, #y 3*3* *U ^f-K*fcii-eo» 

u ^ T'f - k % 3 — k -r s d n a ©lE^ofinBk *fg?8©^ y * k & 3 

- K t €> m R N A©i3iR(DffP$0 % fx -5 C £ rT# ro* 5 . 

* fc. D N A* * V ^tiKD N A «t U SIR U fc±E^ U 3** ? 1/ h* 

y K £ 3 - K-f S D N AOfg^» % ^Mt h Z. t *"T- #5. 

WSffl$M&. KfMX^HJ^yn h 3-;k (1 9 9 3f) ) fcJBi^T 

yn=e-*-«i*J:U-n& uiaiilWIS^fc^T^BjcD^y^y^ K£3 

hb B±£«, SMM, # 

mmmmmx\ *mw<D# y *y?- k £ 3- Ki-sae?©^ (wBa#i-6 yo 
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±i£ (2) o^c«ku^u^y^^h*o±«*/c(iSP^»f>t»iiisa, 

S*tM©ia#*{*«lKl lES/c'J 5 0-1 0 0tfg*i#$U\ 
^T/^Kfcffl 1^-5 ^T/^K£*#->#y ^:i>y — > (keyhole limp 

et haemocyanin) Wo^ny y V&i:cr>3r^ y 726 Sitfcfc© 

d4:&BgjSfc«E«!l5£a: (g£f!t&5g*U£?£ (ELI SA?£) : B3*«$faRI 1 9 7 
6 Antibodies-A Laboratory Manual, Cold Spring Harbor Lavoratory (198 

8)] m-evm-rz. 

il ZfV Jl'M^M (Antibodies.A Laboratory manual, Cold Spring H 
arbor Laboratory, (1988)] . iitliDEAE-t77D-^*7A > 
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( i i ) ^y^n-^UffiftOftsR 

t#^ti/cTOM^Miffl^5: h VT.-mtry^-^Am^m (p h 7 . 6 5 

) T- 1 ~2ttm%mLm&Lm : $:W£LtzW:. MEMlg)fiT?3IeI^U, Wbftfc 

/cfc*l£ S -T*f #7 V* (BALB/cE&3fc) #MM«»P3-X63Ag8- 

U1(£TR P 3 -U 1 tBS-f) CCurr. Topics. Microbiol. Immunol., 81, 1 (19 
78), Europ. J. Immunol., 6, 511 (1976)) » SP2/0-Agl4(SP-2) (Nature, 276, 
269 (1978)) , P3-X63-Ag8653(653) (J. Immunol., 123, 1548 (1979)] s P3-X 
63-Ag8(X63) (Nature, 256, 495 (1975)) m*m^&Z£i><V%&. Zfth<Dm 
mm&. 8 -7+K^7->ig% (R PM I - 1 6 4 ommzfjv* ^ > ( 1 . 5 
mM) , 2-^;l/*y hx^y— JV (5 x 1 0" 5 M) „ i'x^V-f^V (10 
fig/ml) tS&tF^J&JUim (FCS) (CSLItg, 10%) *])QZtzt%i& 

mr. jEKmmn^) iz % -zbizs-rwy-y (i 5 W g/mn 

MMM*2x l 0 7 {l&±fflv^ o 

(a) T-M U (b) T?« L /cfiltt £ M E MJgJfi * fcfc P 
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bs (y MJ* A 1. 8 3 g. y O. 21 g> ^ 

7. 65 gl ^H7j< 1 'JyWk pH7. 2) -C*«fc<ifti£U *ffllfi#*»\ MfriS 
: #ftHifflll&= 5~ 1 0 : 1 d&Si-pzg^U 1, 2 0 0 rpmT-5# 

%hti?ztt:m.mftcDMMm*&<&<'L. mmmm^ m&L%**b. 3 7°c 

T\ 1 0 8 ^Mtt$>fctJ, ^'Jxfi/V^^a-^-iooO (PEG- 
1 0 0 0) 2 g, MEM 2mlfc c fc.t;i/7^W>^>K (DM SO) 0. 
7 m 1 £&^Lrt:?gFiftfc 0. 2~lml^JnU. Ii:i~2^FISi:MEMjill 
l~2m 1 «r»lHl^Jp-rS. 

MEMJ*j6%ira^.T±i*S5 0 m 1 J; 5 MAMS'*" -5. 

a£P»i?££ 9 0 0 r p mT* 5#|B!il^#*tSL ±iS£trC5. 

» ?> ntzimmwmm * , «> 5 d <• u fc^L ^^ti^-yhCcts 

3k ^lt^5^CHATigft!l CiE^ffiKwki/H^V^-V (1 0' 4 M) , 
^->*> (1. 5X10- 5 M) ^t/J^yr'JV (4X10"'M) fciJQA/cig 
J6) 10 0ml *K»jH-rs. 

9 6^1^yi/-h!: 1 0 0 ^ 1 /?:f oMl, 5% C 0 2 -T 
3 7°CT*7~ 1 4 srajsarrs. 

ig#±ft<D— gP££ U7>f**f<^X (Antibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)]^(C5z&^ htl~C 
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1 m g fct H T ( H A T^m^ h 7 ^ 7 ^t" U > »V ^c±g%) . 2 0 @ 

7>J**>*!BS [2, 6, 10, 14-f h7^fM>3?fi7>(Pris 
tane) 0. 5 m 1 &K&rtfg:#U 2iMMnrf5] Ufc 8 ~ 1 0 il^tDv 
* * - K * (c) T-TO U /c^fgBacD*' y ^ ^ K^e J V u -j-JV 
-/V K-V*fflfl§ 5-2 0 X 1 0 6 mM/V£*M&fa^&$tfrZ>. 1 

o~2 1 aercvwyy K-TteateKSHt-r*. 

KI!l**fl:U/c^^^*»t>ia*«:SaiL» 3, 0 0 0 r pmT*5#M«to4HH 
» c> titz±m i U , # y ^ n — *-;W"C/B v ^/c^S: i: IH^cd^t-^ y ^ d 

y— ffi*£vS£2 8 0 nmr'tDP^iKiy 
(6) *5ggSOfitflc©KI« 

(a) #fgij8(Dfiifr&JB^-C *f6WO/i<y^y5 : -K%^aiT6Ci:*S'Ct*. 
(b) *fgl$30ffi#£ffli>-C, *^c07Ky^y^K5:%m-rs»©^M 
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(7) v -->?m^cDfom* 

*f&m<D# u h* \%. mm a i, 3 - y n -T^m^mmm^M-t s zt^h 

^y^^K%n— K-rsae^ig^jag^ *S^fcME^jg&lJ&>f> 
mk&miz* j^t (a) ~ ( e ) t^-r^r?56{w«ko«i»RrtBT**>s. 

(a) ±SH (2) X*sZ1fcLttm*m^^xmmLttmW<DmMal,3-yn--* 

ffi2>mm?£&*m'+&tfV'*>y t ?- k («^^>-5v>(i^u^y^ h^^-t* 

:kft]CQ;51£ (Methods in Enzymology, 83 , 458, Methods in Enzymology, JJ9, 
397, J. Biol. Chem. , 269, 14730-14737 (1994), ^^06-823021) £JH<^T 
al,3-7 3— *te#B3Bfc?Si££«|^U al,3-yn--*m&mm?£®i$:mu£ 

(b) &mM(D#vs<y°?-}t*mm,-t2>mm£fri±±m (2) xmrnvt^mn 

&I£I#&£>#£T, ±SB (2) -Ciatt©JS«&T*2Nfra^f> lallBIiSft 
n-^tWDM® Kfcfi" 5 ft* JB V >"C SI 3£ U £t^flQ£/c(£{£T£-t±-5S- 
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*momiM^M£mtiTa. tu.it. t^d^,.^.,.. 

(d) *SMM>* y ^ I «t««t*«t. mtmowxr ±„ (2) 

(e) JJJ (4) TWWLfcTM-,-^,,, 

mm*, wmm^. m w m^m, 2m „ lMm 

* **** mmx^^ nm (1993) , Biotectoiques 

* 914 (1 " 6X ' Antibiotics, & 453 (1996) , Irends „ 
Soloes 20, «s < 1B5 , i6_ 581 (1997)) 
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'j-v^^i/'ytvh-yDf-fv (GFP) iafe^£&(f-5::£a*-e# 

So 

(8) j v?to hnmwtwi 

•Y*?. 7$. (embryonic stem cell)C:£ 

V^T^fe#±©*^Bj£D,i<U^7 ? 5 L H£3 — Hi" SDNAtr^ftKDfflpljagS^tO 
(0d*.l£ Nature, 326, 6110, 295 (1987), Cell, 51, 3, 503 (1987)#) 

(#!lx.{& Nature, 350, 6315, 243 (1991)] . 

CCD J: -5 iz. UTffa£Life&i£$ftSfflflS^ n — IMSi<Dgffi3|3fl[)Effi!fi(b 
lastcyst) ^cD£A=*f * t£il^3f * =y &m<D^mz «fc U KttffrMIS^ D 

^U^^H4n-Hi-SDNA(DaiR«**4i^OttaE|lij|. #A#£>^ 
Mtt#£&^2i±£C£&TOT'&.5 0 $t,trcre-ioxP*i:©j|fl^-e:{c«ky, <=fc 
^©SW*r©*BW»e?£^fc£ttJH« (Cell, 87, 7, 1317 (1996)] ^pCre 
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****** (Science. 278, 5335, (1997)) mhtlT^Z 

HBiOMi& ipg 

^-HpAMo). ^Fuc-TUSg, 
^^^h (pAMo-mFT9) 7 a, p ^ t 

AM 0 — mFT4) , * Sv ^k hFu c -TV I fcffl^ . , K , A w 

FT m , _ ^ 77 ^^ ^ (pAMo-h 

m^^mmm ( pm- 8 i 7 

3-30) . W«x 7mmm (AH _ 6) ^ „ c ^ >7i;WAxM 

^KpA M o- ffiFT9 ), thFuc . TIV ^ 
M°-FT4).* 5l v l±tNFuc _ TV 

J ?e?i/7A^ h (pAMo-FT 



50 



WO 00/06708 



PCT/JP99/04092 



LEX-1. KM 9 3) *m^X?3&&mXW%k& i t?ite'Dtz'ik. FACS^ffl 
^^xmffiLtz&gkZ&LtzmxfoZ. n>hD— ;W±, -«©^Ui:A- 
PB S ^ffflL/ct©. 

^3i!l nVhD-;^^^ H (p C DM 8 ) , 7^Fuc-TI X#£ 
m*??*^ K (p CDM8 -mFT 9) , |/:litbFu c-T I I l^m^^ 
7.5 K (pCDM8-Le) 5:iAL/cC O S - 1 ttiHliCo^t, WW X 

aiiM# (7le) zm^xmmmtfcmtem&*ft&'itzWi. facs^i^ 

^5 K^fAl/cCO S- 1 £>T*&«5. 

MIWPo ly (A) 'RNACMlt;- ifVM^'J ^-f-tf-^H 
fro jfgm % at U S . {/-jrfr&H h titzM £ Wfli 

u c - T I X|g^Of^»«:P^/cfe|^«:^U/cHT**>S. 
UM(Dtz.ebiZ s 7^Fuc-TI Xfg^&feitfV^fl -7^*->IE^ftj 

A.liRT-PC Rft©-t>->^%, 7#n — xy^mm^liC^ U^fgcD/^ 
— >£^L7tm^&ffijtf)II!-e&<5 (a.liFuc-TIXfi¥ft, b.fiFuc- 

A> K**F uc-TI XS¥^lS/diF uc-TI Vte^fifc*©^ K"C*«. 

h*^7^5 K^ffiV^T^MIi^^L. V}*F u c-T I Xte^t&K 

v^^f u c-t i vie^&k is±zfW7>p -T?*->msm<Dft$i&*-zn 
^nMmtLfcmitB. iz&Ltz. mmmix mctp^tmLtzjj&xitmLtz- 
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NAtttA.^[:^L/c a (Dli40f g, (2)(i2 0fg.' ( 3 ) (£ 1 0 
f g, (4) (±5f g, (5) (±2. 5f g, (6) Jil. 2 5 f gT-*S. 
H6®f£ s 7")7Fu c -T I YJfoWmv>3&Ltt*m*Z>tzblZ. V^T.© 

Jfe*6. Cld^U/dSIU^ E^J##2 0*>«ktf2 1 tC^L/c^-r T-£ 

V>fcR#fc&. #Mfl&#T'F u c -T I X|£¥^CD^W^f>n^ (A) . 

*v6c*»ofc (B) . 
H7®f± % 7^7.5 Hp B S-hFT9 (S 2 ) Oflligfe^i". 
gjt££>c DNAfcitFAp (i. -etl-ftlk hFuc-TIX cDNAfeWT 

$8IS& ^-yf^>^^-pFu t 9F[tkneo]©#BBfca*U;yS 
t*&s 0 j*|fc©fc«>, Fu c - t I x«te?&-*r:/*n->fisufc77;*.5 K*c* 

*Sp F u t 9wt- l 2 9 0«jg££jb-£T3*1- . 0fcT*H^£ffitt<0!ftl3ll±E 
*{^Lfcil*jy-C**S. *0*BHi, F u c -T I Xag^CDO hD>2CD 
-SPfc F u c -T I X3i^£DT^©^fe#:jlfe?^^U-CVN6„ H^MlipB 
luescript SK- SP4J"fea?L/T^-5. 0*5'UTRf±5»#HSR««*, 3'UTR 

*9HJ±, 7WFu c-T I Xatfe^-(0»5fi^^lyfca-C*S. 77-^ 
D->AMFT9-ll % AMFT9-25. *J «fc tf AMFT9-3l*S^t'V7^F u c -T I Xjg£ 
■^^i^fe-tirT^i-. @tf<0B&B amH I gflfe, S p i±S p e I gflfe, Sa 
(iS ac I aPffilr^LT^S. 

£1O0{£. 7-7^4M±l:fclt§7^7Fu c-T I XS£^ (0* 
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m 1 1 mi±. 2—>fT4 9 — p F u t 9 F[t k n e o ]^3t^3§II^^ 

mi SmiZ. F u c -T I XOMlffi^HP LC« LfzUggktzkLtz 
HI-e$)-5 0 Gal 0 l-4GlcNAc£ l-3Gal 0 l-4GlcNAc/3 l-3Gal /3 l-4GlcNAc-2AB (HJcp 

st^t) (c, fu c-t ivmm.mm (b) s/diFu c-t i x (c) mm. 
m^comthm^mmm^ Lxmxxs.mk. hplc ^^^T^^o^m^fr 

ffl SIS U % ^ 0 fc. 

H 1 4®{±, F u c - T I Xh^KGal/3 l-4GlcNAc£ l-3Gal 0 l-4GlcNAc/S 1-3 
Gal/3 l-4GlcNAc-2ABfc£EJES3i±, (PI, P2««ktJ f P3) % 

HPLC"C»«fLfej|S*4^L^i|gT'*S. ^l7-*-fcUtfflv^, 2- 
7^;^>X7 5H (2-aminobenzamide) T'Mil/fc^n-X/h^/f V 7 
— <D$g£B&B % E±Sfl L fc. It ^ 3 — # V ^ — © £OU n — * a.— y 
h£g.u. ^P&UTiat&L/c. (a) PI, (b) P2fo ( J;t) t (c) P3£Jackb 
ean/S-galactosidaseT*^n^tl^iaaU,#P>tl^^%*HP LCT-JBtfrU/c C 
^-tl-t'ti (d) , (eK (f ) ] . 

mi 5Et±, (PI, P2iJj:t/P3) ^'Jn^-t'-CMb. 

»^nfc^c^%HPLC-CJ»#fU>Si«f*?:^UfcE'T?*«. (a) liP 1 fe» 
UrL/cgf**:, (b)liPl £almond meal a l,3/4-fucosidaseT'MSLTf#^;ft 
SfigftlfcJSHfrLfcilg* 5 ^ ( c ) (iSKGal 0 l-4GlcNAc/3 l-3Gal 5 l-4GlcNAc 
0 l-3Gal 0 l-4GlcNAc-2AB ST-gcT) fcWtffU (d) (iP2£8? 
UrU/dfeSfc, ( e ) i£P 2 fcalmond meal a 1.3/4-fucosidaseT*4&3SU'C»s>*l 
&&M%rt:1SttfTLtz&m%* ( f ) f±P 2 £Jack bean 0 -gal actosidaseT'^LSU 
Tf&fjtlS^jgia^jSlflfU^iJg**, (g) (£P 2 £Jack bean/3 -galactosidas 
eT'^QiS^J ack bean 0 -N-ace ty 1 hexosam i n i daseT'#yi U T?# ;ft <5 ^EM^H £ ffi 
IJtL7 i c^ ; &, (h) (iP 2 £ Jack bean/3 -galactosidase, Jack bean 0 -N-ace 
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tylhexosaminidaseT'JQffi&almond meal a 1, 3/4-fucosidaseT*#L5IL"t:t# htlh 
ZBtfTbtzftBm*. ( i ) l£Gal/3 l-4GlcNAc/3 l-3Gal/3 l-4GlcNAc-2AB£S? 

almond meal a 1. 

3/4-f ucos i daseT« U Tt# <b tl€> g?#r U £ i!To 

S16Blt n>ho-;K^^- t hFu c - T I VH^^U', * 
/:libhFuc-T I Xfg^^7^5 K£«ALOamalwalMlo^T,MV I 

Mzmmmft m<pviM-2tmm) , Le x tiK«73-3o (11*73 

-SOtmi) ttzimCDl 5fn# (HI^PCD 1 5 DakofcSE)]^ 
T|IBS^3KtaflE»fe«:ff4:o/c^ F AC S 4fflv^T»«f Lfe<S*%^Ufc0T* 
*£. ^©M(i=3>hn-;i/^^^-^^AL/^Namalwa«, ^1/-©*»I± 
khFuc-TI V^^T^ h*?:#AU/cNamalwam.ll©M(iti hFu 
c-T I X^T'^X^ K*#ALfeNamalwalfflffil<05fefej(gj|lT**S. 

C«#ll] *f«T«?7.al t 3-7n-^te^BI5Raife? (cDNA) (D?U-y 

it 

(1) v^7jrH^<b<DmRNA£>3tf# 

BALB/cT?*01BJ:y % Uyi/zL (Roche) ftiOmRN Aft^^y hT-*.50 
ligotex™-dT30<super>^ffl^T. m 3 0 #gCDmRN A£^#L/c. £#fttfgg 

(2) v«?*fficDNA07-f ©f£j8 

±E (1) T:-TOU/cT^7.J5iaS^©niRNA fcJztfGIBCO BRLftgi 

©*>y h (SUPERSCRIPT Choice System for cDNA Synthesis) XV n' d 

T £ ^7 -f V-i: UT 2 *g c D N A L/c. 

^tt^b-^c DNAflpfcfcffifc&TflarfeT- S f i I U >77-£tt^-L/c. 

( s f i i i; >^7-©#-^) 
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E?IJ #•*§■ 6 $ tl/c - D N A *J «fc E7>J## 7t*g^n/;- D N A 
fcT^^-f K • ^W^^fAXtt3 8 0 A • DNA^jS«Sffii>t^L)t. 

DNA£^*ve'*l5 0 MgT^>. SiJ*C5 0mM hU^-HCl 
( P H7. 5), lOmMMgCl, 5 mM V^itT. b— ^ D T 

TfcB&gH-fSK 0. ImM EDTAfciO'l mM ATP^^l»imT> 
T4^ — -tfSaffffifcB&gai-S) 5 0^ H^filL. T4**U7^^^f K+t 
— tf (SffiiSttSD 3 O^tefcinAT, 3 7°C-ei 6B#|g|y >M:>g:j££fT&V\ 
1 1 8 i£«£DD >#-£I0tf#U/c o 

1 1 i&Mc» 'jy*- 4/tg, 8 U 2 . 9 /z g *J «fc ^±3BT*^-fiSc 

Lfc 2 ;&& c DN A* T 4 'J #-~tfS««E4 5 ^ 1 K?gjSfl&, T 4 DNA'J 
-fcf 1 0 5 OJM&fcin*., 1 6'C-Cl 6B#H£j££it. gZ^HDNA^CS f 

#knfc£j£ffi£7#n— *^U*&^i::#U 15 1 . 5 kbtt±ODNA 

iS^^I^^D— — > If ^-P # — (Expression Cloning Vector) t'^Sp AM o 
[J.Biol.Chem., 268, 22782(1993), 3!l^pAMoPRC3Sc ($#^05-336 
963)] 24^gi lOmM h'J7>-HC 1 (pH7. 5), 6 mM M g C 1 
2 . 5 0 mM NaC 1, 6 mM 2 - * )lf]7° h x.* J -frfrhtH&MffiWL (OT 

, y - 5 om.ffimtmtt&) 5 9 o (i i 8 o mfero s f t i c^jg 

^ 3 7 °C"C* 1 6 ^rBB^YkSJSS * fr & o fc. 

Wi!:4 0$fiOBamH I 3 7X:T-2raHMfls£jS&fcfT&ofc. 

iSS^ 3 &T^70--7>>r;U«^ 1 iacSi^#^U, #9 8. 8 k b£>DNAI§rJt£[HliiX 
L/C, 

±3ET*IP!»U/cSXi_I >iJ-^L/cDNA (m R N A 8/ig») 

* t 4 y 250^1 iz®m'&. mmmmi^ mm 8 . 8 k b ©d n 
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^2, gWffT4DNA1J „ 20o 

msmzmotz. veriest 

j „*~* K1N MtRNA) 5 tfg ^ iDU ^ 

,0 mMM ,-„c 1( pHS. 0, fc . ifflmMEDTA 

n dTS) 20/il C-^L/c. 

^ 3 ^£ (Nucleic Acids Res 16 fil? 
70988)) I^J«iLE 3 9 2« rt ^ ^ D __. . ~' ' 

NA.-f^U^J -«*^«»»*«U CD 

(PM-S1) 

Sisfe? (cDNA) CD^ D _ Wb 

-te ( 2) mt.DN 4W7 ,„. ^ ^ 

(«««> a****, ^Wp,*.^ 
41031) &^T75x ? 

^technology), 3, 133 (1990)) W^^u*^ 
^XIO^^^- ^ 

,ew * u * 2 0 0mM L-^W?v 
R onn • , (GIBC0a« 

f* RPMI 1 6 4 0 « <**«*»..] co 2 ,>„ 

^-T'3 7-CT'2 4B#p H 1^ L/Co 

G4 18(#7ni+$!} *. n k 



56 



WO 00/06708 



PCT/JP99/04092 



SSJfcRltel&l**, 0 . 5 m g /m 1 (DG 4 1 8 fc^t'RPM 1 1 6 4 0.-C-ig*t& 

rasai^ jjwfrsfefe cii/c. 

ifi4x 1 0 7 (D^^K$E^aj3g^ 5 0ml CDil^^-y (2 0 5 9^ — 7 
:7T^I/3>%MS) (li&U, 5ito4HK (1 30x g> 1 0 4Mffl) fc:«i:0»lfl&&Jfc 

mmm** o. 1 %©7^kt h u A§rtt> «j >ti»ap b s ca-pb 

S : 8g/l NaCl. 0. 2g/l KC1, 1. 15g/l Na,HP0 4 ( 
*fcKK 0. 2g/l KH,P0 4 , 0. 1% T^k^-hU^A) 20mUffl 

m&t'&mm^ a-pb s-oiq i o n g/m 1 c^irl^sl'H' ^xti^ 

(PM-8 1) %0. 5m 1 JQ*.-C»»U 4°CT' 1 RSPiriKJ&$i±fc. 

KftU&fe A- P B S 2 0 m 1 T* 1 mWfristz.^ Wffl&\z., yj^U 
mi^f^tti/T^-h (FITC) T*m3teS»U^fitT^^I gMj/C-ffc (CA 
PPELfetS) feA- PB ST' 1 6feftmLtz.mm* 3 0 0 ix 1 jJOiUrSiBU 4°C 

Sf&Gt K«ia 5 S:A-PBST-llHlJ5t»Ufem. A-PBS 1 m lCSiSU 
yjlJrUyJzisT, ■ T^=r-(^--=r^ K • -tr;u • v — # — fxti^^T, • my — 
h • 7P-t^ h^<— £ — (EPICS Elite Flow Cytometer) ; u— (COUL 
TER) ttS4) £/B^T, ^3teS^©Kv^flS (±ffi2. 0%) £&Sffi6*JtC#!l£ls]IlX 

®iRL&*IHfl&£» 0. 5rag/mlOG4 1 8$:tt'RPMI 1 64 0M5: 
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(±«ii. 0%) immiRifz. 

«Mo.. MEMn . hSM)l Ce]1 , iol ., & ■ ; 

-/ 3 (Nucleic Acids Res., 16 6127 

r»:;r" Le, "* ,! * Au — -« ««« 

(iLuLd 1 1 1 1 8 > ?miT%A*nt, cDNAm ^ 

otectaCo^, 3. 133(1990,, WW^w^^^ 

**. i, o~i. exio»ffl« (2 oo„ 1)ci » u 

" " °*^ >S ***^*«. 8 m 1 orpm I 1 6 4 owe, 
WW. G4 18(G1BC0 BRL«) S 0. 5 ms/m , cfcs 
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r^^m^fe^fT^o/chC^. p AM o — m F T 9 K 

mm& (PM-8 1) ^(DRfoife (t^ b^A©f-^{4) *%<J2 Ofgfltfip 

i^±CD*gm=t U, 7 7 7>^ K p AM o — m F T 9 cp('#A^nTV^ c DNA 
C«fcU. l&fffi&m&toWW 7>*W&£ifc (PM-81) ^(Dfcfo&iimim-t 

wi"f*xmsm#- (PM-81) *m^tzmmm;ytmte%k&&&T(D£?iz 
7%t«) tz^u, (55ox g> 7#iw) (cium^mit)^ 

&IBI1@&0. 9mlOA-PBST-^W:ft, »»i:A-PBSf|$l 

1 0 tx gym 1 izftMLtzWM ^xmrntfite cpm-8 i) &2 0 fj. imxx 
mm l, 4 *c -c 1 b#h£j& $ 

HHflS^O. 9mlOA-PBST-10ffii?Ufcft, FITCtf3ti 
I gMffift: (CAPPELtS) ^A-PBST'l 6{g^lRL^ 
JSflJEfc 2 0 At 1 inATSSU 4°CC3 0#|ffl£fS 

8BB&&0. 9m 1 CDA-P B ST* 1 mffifrLtzfa 0. 6ml£DA- 
PB S IZMML, yjlXl/y-teZ/X ■ TVt^^—t-^ H • ir;i/ • V— 
V^T»*f«:fT*o/c. S/cMMilt^ iJt;W^x««giflc (PM-8 1) 
©ft*> yi:A-PBS4fflK l^«©»*ff £ o fz, 
(4) y^^^ Hp AMo-mFT9ffJCffA^tit^S c DNA©ttSi23?>J<D 

±SS ( 3 ) T**§ fttz y^T.^ Hp AM o - m F T 9 **£t»» c D N A<D$Mg£ 
*Jfiig£fNt&. I£c DNAE&5fc^DNAIi&rJt£pBluescript II SK(-) ^ 
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ikl '' (-pAMo-mFT9«>"gi> 
c DNAffl&UtSSI (2 1 7 0 b p) Srife^Lft. 
Kc DNA«)«ltEJ14K5lj#*3 t:sufc> 

Kc DNAtt. «WMWC WW4t « fe i r1 . s 3 5 97 , m ^ h;ji 

v<07$;mmtm*$ i est/-. 

2. 14730-,4737«994). , Biol. Che... 270. ^^O^). G,^^ 

" 1 IXcDNA. gcDNA*i3-K-T5 
#!"<^KtT^Fuc-TIXtllf*. 

aaw 2 ) mm . wu 7 ,x F »o-Tixi a?5 ,= HS , Al 

= >hD-*^, K (pAM.)SiOT„ Fuc _ TIXjW5P5;l 
?MpAMo- m FT9> l/.«/«lCft« J:4C T E «« ! 
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^mmbtz'&. XU? hDjtfU— > 3 >mz& UNamalwa*fflfl&(IaSAU B9tm& 

mmmmmm^^^x. cpm-sk 73-30), 

WMXymmtfift (AH-6) , 1KZ'TV)\/W7sKfflm& (KM9 3) £ 

jg^. pAMo-mFT9%iAl/fc«lliai:«^tli. pAMo^lAUcffl 
{wJfctfcU-C, trt^-r * x«S0tffi# (PM- 8 1, 7 3 -3 0) ^(JDSJStt (tT. 

h #=7 a CD ? m n-en&j 2 0 st;u-r ^ y ( a h - 6 ) ^ 
m-S'TVJM'Cxx.m®3m (KM93) a a, if g^u 

SfcifcifcO/iOlw, ffi(0al,3-7n-^ii (Y^Fuc-TIV, k 
hFuc-TVI) %fg^$i±^NainalwailfflflaiwOli^t»ra»OfiP«T*fTo^. 
IP*>, 7WFu c-T I VM7°7 7>5 K (pAMo— mFT4) fcit/khF 
u c - TV I M^7 7,5 H (p AMo -h FT 6) £^fA U/cNanialwa«£3i 

HiCLT, □>hO-;^7^^ K (p AMo) , 7>)7Fuc-TI Xfg 
K (p AMo-mFT 9) , khFuc-TI Vf&tf?^ K (p 
AMo -FT4) fecfctft: hFu c - TV I I ^^7^5 K (p AMo -FT7 
) £#AU/cNamalwa KJM-l*fflfl&£«tf§U StUfflB&COV^trt^-f^xISgttjt^ ( 
KM3 8 0) fc«ktf^>T'J;W^^x»«a/ti*: (CSLEX-1, KM9 3) 

n>bD-;^7XU' (PCDM8) . -7-77.F u c -T I XM7" 
( P CDM8-mFT 9) . *}«fc tft: h F u c - T I I I ^1^7^^ 
H ( P CDM8-Le) £*IA LtzC O S - 1 *M&£3tf*U gBBIflSt-O^-Cta 
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3 KB 



f u c -t i xi*»wai«a K i^ XxW , js<l . ol;H . 

feWCcfJfliF u c - T I VrS/Cjl r, ^x^' 

v»-»ftlOTV>S*\ Fu c-T I V*S'>7iJ ;p 

L * rue 1 I Xtt^U^^t^l^fBJ 

C«M3) ^Fuc-TIXOiavitroS^tt 
^J1T^L/cV^ Fuc _ TIXcDNa ^_^ Fuc _ ti 
X©in vitroT-oaaWJIttiOToj; 5 LTiiK/c. 
< ** 7WF U C ~ T 1 XfeWUr**^ ^Fuc-TlXc 

W*. PAMO-.FT9H, ^Fuc-TIXcDNAO^>. 
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U — r-r >^ • 7 1/-A (ORF) gP4}»££fc 1.2k b (D H i n d 1 1 1 - A s e 
IBfJtfei|MI6U W«^T4DNA/f'J^ fe*C«fc«J5pft-/b^ % pBluescr 
ipt SK(-)tDE_c_o RV^ htrity^D— ->^'L/c a 

^D— — >^-T H^jgU/c H i n d III-tM hdJtl c D N ACD 5 ' fflS*>\ P. 
_st_ I b{FJ|(C c DNA© 3 ' &15faX~y-7#U — —v^sm:^ 

S^7^5 KSrMIRU H i n dlllfc Ps t I t-flflt. 7")XFu c— T I 
XcDNA^fl. 2 k b©BfJt 5 fe#-ilU/c:. 

f£l. 2 k bCDBfritS:, P CDM8CD H i n dlll/ Pst I RBd-frT^g □ — 
WfcU^"^F u c -T I Xfggi:^^ Kp CDM8 — mFT 9 fcfMKUfc. 

*/c, i©al, S^n-^lg^gilftfcSiC^Stt&JtKi-S/c*, HhFu 
c-TI I I cDNA. 7^Fuc-TIV cDNA, fiit/khFuc- 
TV I c DNA^,ftlftlpCDM8i:-9-^0->-f[:L/^M^77>5 h*P 
C DM 8 — L e (khFuc-TIII) , pCDM8-mFT4, pCDM8-h 
FT 6 fcfftHO*: [Glycocon jugate J., 12, 802-812 (1995). J. Biol. Chem. , 
269 , 29271-29278 (1994)] . 

pCDM8-mFT4W©i^:LtfflU;. 

B a 1 b/c V^tf>B*^il;&S#!j 1 tlW^i:LtmRNA^i^L, c DN 

icDNAi:MbOTJ#^8, 9 t^U/c^-fT — fcffilvcPCRfcfr^ 
d ij7^Fuc-TIV c DNA<DORFas#£J|MgUfc. 

^iftlCffilVc^^T-te^il E c o R I ©SiiBJU£8ro"Ct^ 
WfJnT He o R I -C-SUBfSL^*— pBluescript SK(-)<O E c o R I hi'-y- 
T^D-WfcU pBS-mFT4 4MU: t 

BflC^^ 3?-pCDM8 £ H i n d 1 1 1 T'OT U §J»f5f5S»4 T4DN A/t? U ^ 
7—- tf^efc U¥»fb&, E c o R I U £#AU H i n d 1 1 1+h-Y h^Ec 

_o R I hlZ&&Ltz*9f-*fmLtz. 
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<P E c o R I -th-f h <w. pBS-raFT4(07^^Fuc-TIV 
cDNA££t»\E_c_oR I Wf>t *if ^D-WbL. pCDM8-mFT4£ft 

#al,3-73-^raisy7^U' (15#g) COS-liffl 

ssi x i o 7 icfnfniAi/c t 

#A#&(i^->/^+>-- (Bio-Rad*±SO fcJBW=xl/^ h D/tfl/— J/ 3 >}£ 

$Pp©}f^&£i:?(^ ^>7i7- iff§SI^#- (^^-pSVOA/ 
L 7, 96 (1989)) (7)HJ_n dlHIM Mr/3 -T^f V^Dt-^- 

Mfc¥mA'&. &*(DCO S - 1 jKBJ&&g 1 5 c m<D»igajiT r -i' y S'n 3 
U T 4 8 l$|8l«* L fc. 

2#©-r-f yS/jL%ffiv\ S-r-fy ^>i4KDttliia%lHlJRL, (2 0m 

M HEPE S (pH7. 4) , 2% T r i r o nX- 1 0 0) (ZSjBft. SsB$ 

BCAIfiKT'yt^il^^ b (PIERCER) C^U^L/c. 
iilM5:ffi^tJ^7x7-tfi)J:tfa 1, 

^>7i7- trStt(££$* (J. Biol. Chem., 269, 29271-29278 (1994)) IB«4 
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- 8 2 3 0 2 K J. Biol. Chem. 269, 14730-14737(1994)] bTfro /c. 

^flaftcfck rgftill^ti, i o At l cyyt-fSil [5 OmM 7^n^'«-H 

CI (pH6. 8) % 5mM ATP (SIGMAtt) , 7 5 £*M GDP-Fuc (S 
IGMA*±) , 1 OmM L-Fuc (SIGMAtt) , 2 5 /xM \£ V V)\>T 5 J 

k> ±ia*mi&fc#sa *-c 3 7 r, 2 ^rasjtt^ D7h^77^- 

(HPLC) (l«fcy^gftr%ra^i-SZ.i:C«J:Uffofe. 

SS^LTI. 7^h-N-^fb7^"-7 (Lacto-N-neotetraose, Gal 0 1- 
4GlcNAc/3 l-3Gal£ l-4Glc ; J^T, LNnTiilMBti) , "7 ^ h -N-t" h 7# 
— X (Lacto-N-tetraose, Gal 0 l-3GlcNAc/3 l-3Gal /3 l-4Glc ; J^~R LNT £R§ 
IH-r^>) (i^^y^77^-H • ^7-f 3$/7TAXttfi) fcT^kfy 

>-C«tt«ltt U/i&CDv J; O'T 5 J t: y ->* >X-M^tmm £ titz. LNnT?:! 
WtLX^mM<Oa2,Z—>T^m^mm (ST3Gal IV) feSJESS-ttSwfcCLj: 

t ^ y try ^>«ii^n/cS'7 , J h-N-**-r h^*— x (s 

ialyllacto-N-neotetraose, NeuAca2-3Gal /3 l-4GlcNAc£ l-3Gal 0 l-4Glc;#.~R 
a2,3-S/7y;HNnTi:BSia-rS) fcJBt^fc. 

T.^V^-Kiilt, ^ h-N-7=i^>£;fr— ;*>II CLacto-N-fucopentao 
se II, Gal/3 l-3(Fucal-4)GlcNAc0 l-3Gal/S l-4Glc;£TF, LNFP-I I £B§ 
ia"f-5] , 7^ h-N-73A>^^-- ^ 1 1 1 [Lacto-N-fucopentaose III, Gal 
0 l-4(Fucal-3)GlcNAc/3 l-3Gal 0 l-4Glc ; £TF, LNFP-I I I £ SUSIES 6) 

&7&BISIL-rt:fc©, fe^tfT^y bfy ^>T*tt7tS»$n/ca2.3-'>7y^LNn 
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TSrSKilUTF u c -TV I <D#&M8*fc£j££i*S Z t IZ «fc U PMU^> 
7'J^7^ h-N-7H^>#;t— XIII [Sialyl lacto-N-fucopentaose III, N 
euAca2-3Gal/3 l-4(Fuc a l-3)GlcNAc/? l-3Gal $ l-4Glc ; a2,3-$/7 U MNFP-I 
II] fcB^fc. 

3£K<Z)£5£«flfc& fitffi [Agric. Biol. Chem., 54, 2169 (1990)) (IfifeoTfr 

^n^*n©aK(co^-c, gdp-fuc t^Tyt^iSi: 

#**v^7-yfe-fSSflt%Mv^TSl6ft, HPLCC'flBffU GDP-Fuc^ 
fr7v*^^T*©*ds&T3e-? Lfc. 

7 l/fcTyt-flRIi 1 0 O'C-C 3 10, OOOxg 

T- 5 #H3§& U T ±j» 4 L , fffl-IPtHP LCC^L/:. 

HPLCIl TSK-gel ODS-80Ts^77A (4. 6 x 3 0 0 mm 
;3CV-) fettJBU fcfcBiKfcUTO. 0 2M IfiT^-^Alii (pH4 
. 0) fcfBi.\ J#MS3 5°C, 8fE3Slml/^©*frT-ffofc. 

JS^-Cfr^fc (®^53 2 0 nnu SCl>f^ft4 0 0 nm) . 

khFu c-TVI©a2 f 3-^7y;HNnT%l6Ki:L/i^r©^tt% 1 0 0 £ L 
■C. &a 1, 3-7 n-7,te^»3RO*SH{I^-r<Sffl^ttfe*«)/c. 
ISI^ilCit. fcfe\ 3>hP-;^7^5K (pCDM8) ^IAL/: 

cos - i«-eii, ^^ftomn*m^tzm£iztmm£&&2ft&fr'itz. 
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Fuc-TIX 


Fuc-TIV 


Fuc-TIII 


Fuc-TVI 


LNT 


0 


0 


123.3 


0 


LNnT 


83.8 


51.6 


32.3 


63.7 


a 2, 3->7'JA 








100 


LNnT 


0 


4.5 


16.4 



x">7.F u c - T I XJiLNn T»^L.T<&*&v^te&a*L.Jfc. 
thFuc-TI I I LNT, LNnT, £ J: a2, 3-^T U ;ULNnTCD± 
Tt37Stt%^L/fe (LNTH«t,3iV^fe) . 

7^Fu c -T I VliLNnTCSv^tt, a 2, 3-->7 V ;HNnTtwpt^& 

tbFu c-TVII±, a2,3— >TU;l/LNnTfeJ:tJ f LNnT(C?gtt%^Ly/c 
(a2,3-'>TU^LNnTiC«'fcatV>rgte) . 

F u c - T I XtDrn vi_troSSt#^t£&, ^4a^T'C|»M^7c(i^ D — Wfc£ 
ftfz\,^ft(Dal,3-7n-Mmmm(Dmmnm&£$>m&ZZ£frb. Fuc 
-T I X(iff^SH#^tt^toai,3-7n-7.$E^*T'$)6Ci:^iiE0J 

F u c - T I XCDhi vitrocDSK^Mtt^ ^5S$J 2 -Cg*3 T'<D F 
uc-TI XOmnnm&t «fc<— ScL-TWc. Fuc-TI Xt±ffi<Dal 

t 3-"7 3-^l^»*{-it«!L."r, LNnTOG 1 c NAc»al,3g^t'F 

C^«E0!I4) Fuc-TI Xigfe^(D#migT-0^ 
(1) ^-if>yDyM:«l:5jB*f 

^C7^##i^ aes* fflR, i^fli, *fl§, ^ fflu ffi 
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/M»,. um%) «k u ^Ks^y i tmmzLxPo 1 y (a) 'RNA^fiu 

5^gi (5 0% (v/v) *M7 5 H. 2. 2M ^M7^r 

UK. 2 0mM MOPS (3- (N-^U;) :/D^>7*;i/*>g£) (PH 
7. 0), 5mM SUtMJ 1 )^ 1 mM EDTA) 6 5°Cl? 5 ^fa^D?* 
U 2. 2M *M7^fk KfcSfcl % 7#n-*y;kT-*£«fc 

5*JVip(DRNA*—kn-tJl/U—X7 4J\,#— (Optimal BA-S85 
; Schleicher & SchuelIft)±C7nyr-f MET 8 0°CT'lBtKia^U 

|^7i-;l/^-?:^-f yU^-tf-S/3>^ (5XSSPE (7 5 0mMNa 
CI, 5 OmM NaH 2 P0 4l 5mM EDTA ; pH7. 4), 5 x^V/vl/ 
h»JK(0. 1% 7-rn-;k 0. l % u n y h*x o. 1% 

Jfitif7;U:/^>K 1% SDS (Y : r^JVmmi-hVuA) , 0. 2mg/ml 
£>1t ^rffl^- D N A (Phannac i a B i otechft) ) rp d gft uyw^yj^ -If — a 

^n — 7^ LT(i, p AMo -mFT 9 cfi©y"^77.F u c-TI 

i n dlll- As e IBrfrfc. 7;l/f ^^ADNAfiK^f A (77^> 

/^yj^-f-tf-: ^3>t©7-fM-«: 0. 1% SDSfc£fc0. lxS 
S C ( 1 5 mM NaCK 1. 5 mM ^x>^h i; T'2[s]^L/if^ 
^ ^7 l/-hfetf3fc;£-tt, /W^^-^^Tt^'f f-BAS 2 0 

0 0 {%±W-%y A/A) T'x">7.F u c -T I X mRNA0V*>K i fetfcSiiL/c 

o 

IB fcWitT: 5. 5kb£3. 0 k b©2«JHo^>K* s M?>tife*s. 
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m<DmmX'te^> K(£*££tl£*i&^o/c 0 Vt-^X, Fuc-TI Xj&&¥&±tz 

mum-emsL u*c w& z t u/c m t tot*© y -if >y n «y b 

(2) RT-PCR^fflV^ll^CfcCt^Fu c -T I XgfDO^i 
Fuc-TI xa^©^SLS'S:J«sri:{c^i-f*fe«), ti^RT-PC 
R£?To/c„ 

&&&<DttJ&lzm^&x*>&'--\?M7 : 7X$ KfcUTfck p AM o-mFT 
9©Fuc-TI XcDNA?:^ 1.8k b CO H i n dlll- Kp n I mftt: 
— pBluescript SK(-)(P H i n dlll- Kp n I Ht^-y^ D— — >^'U/c 
p B S — m F T 9 fcJS^fc. 

pBS-mFT9t:»ii Xcm It Bpu 1 1 2 0 I "C^OWf U 5fc«B%T 
4 D NAzK 'J^7 — tftc «fc o T^»^k U fcSL Sjg 7 -f 3 VTS d i: C J: 

U, Fuc-TI XcDNA^ Xcm l - B p u 1 120IFI127bp^^ 



IpBS-mFT9 d £ R T - P C RO^^itS |*Jg&n > h D— ;H^7 

-T^?->c DNAOStf&fe, ^»J3£>V>7,F u c -T I V c D 

c DNA^©f§lJ:^5n V h U—JVH UTJBv^/i. 

7-?7,ImRNAfi*©l*i?:»Ii: LT. gg#|#-St 1 0, 1 ICtU^ 
-fV-£fflv^TPCR£fT-5 CttlJ: "^.Xtf - 7^> c DNA&JfMIl/ 

-S§-1 KD^i'v-i^C H i n d I I I KS&gfiTiJfc^oT^'&CD'C, «MI»r 
>t£ E c o R I ^ Hin d I I I T'TOrM, ^ pBluescript SK(-)<P E c o 
RID-^hji Hin dl I I MKIK P — WfcU ^-7^f>afi? 
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Wfyzs KpBS-m/3-actin kfmUz. 
pBS-m/3-act i n fcMBg&Msjc. I jS«ttfB s t EIITHWHF 
U «$:T4DNA^^v-t'(Cj:oT¥^l:L/c^ jlj^y-^^ 
t*Z£K±i) % /!-7^>cDNA«t»OMs i I-B li EII|B|2 0 8bp 
^tfcpBS-mfl-act ind^MU l^zi > h 

-^^5KtUTIi§ais«3WHLfcpBS-mFT4*ttfflLfc. *fc 
. P B S -mFT4 feMBggEjLo N Ifem S p45I TfiMf . , ^ 

cfcy,T^Fuc-TIV cDNA^E^oNl-Csi 4 5IF Hl i6 8b 
«#BALB/c7^ii (ft ft* * m m ^ ^ 

i$. »«. ^ am^j ^g^-o^ ***7*- 

h 7xy-;l,-^D^ [Anal. Biochem. 162, 156-159) CJ:>j±RN 
±RNA**6*g K , x^>y*^ 7 -*I (Life Technologies^ 

»**fc±RNA**fc W T, t-Ji ( dT ) ^V-^TSUPERSCR 
IPT™ Pr eam plificat 10 n Syste, for First Strand cDNA System (Life Technolo 
gies*±) K*ycDNA***Lfc. S6»2 0,clTO^ 

±a©#«lt4*OcDNA 10*1 *Jirfrtaj3>hD-.^^ 5 K 

10// 1 (10fg)^'50,l«i|i(i 0m MTris-HCl ( 
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pH8. 3), 50mM KC1, 1. 5 mM MgCl,, 0. 2mM dNTP> 
0. 0 0 1% (w/v) -fe'^X 0. 2 /xM jlfe^IWy^^T-) D 
NA^'J * 7— IfAmpliTaq Gold™ (Parkin Elmerft) feffl^t PCR^fjo/c. 

f u c -t i x<ftm&}7^^ -^-(D^Mw.n^&m^ 1 2, nc, 0-7 

^^>#^6*jy^-l' T— O^SBE^J'SrBB^J*-^ 14. 15C, Fuc-TI Vflp 

dCD^7-r^ — CJ: U, V^FucTIX c DNAt:o^Tli5 3 0 b p> 
p B S-mFT 9 d*>t>t±4 0 3 b p cD^rJt^'iiifsU £ - J^fVcDNAC 
O^TIi7 9 2bp, p B S-m/3 - a c t i n d^b(i5 8 4 b p©i^$;j| 
♦HSit-SZfc^-CtS. 7^7FucTIVcDNAi:o^T|j:51 lb 

P. p B S — mF T 4 d**<b(i3 4 3 b p tDBffJt fcttK^SC fc**-C#.5. 

p c Ro&mz. 9 5 °ct* i i ftmcotomik. 9 5 °c-c- 1 6 5 °c-e 1 # 

IHk 7 2TCT*2#H**<b&5KJS 5 fe l^^^Lt, Fuc-TIXhFuc 
-T I V(ZO^T(i3 8~4 2+M^;k /3 -7^f >C^^tli2 2~2 6 V 

Rfo'&(Dmm(Do% 10/zUl %©7#n-*y;VTM8£«fc«JU z^f-V*? 
Ayn?-f rafeU ^J*&»»Ufc. ?I?:NIH^^-^>7,fAi:J:'J 
* ^ * - >//'-r 5 C K J: U igifig L /c»rtf-©3fefe©&£ & i«5£ U i: U fc. 

&ttc DNAcDrf^bOK^V^— K£ 1 . 25f g, 2. 5 f g % 

5 f g, lOf g, 20 fg, 40fgfflPt, PCR*ffV\ JnewfJtoiiiti 
*£i!l£U cDNAOii:Bf^©i«l'fe7Dy h UTtfcBi»£f'&SO/c. 

fc\ ^-7^^>tt^^T?«aati{w^suTv^s5te : ?i:#A^ns©T\ ^ 
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t'Fuc-T I X&tt<Dfm**imt&miZ0-72*>(D%iS3A$%&b 
tz. 

f u c - t i xa^Fii, nmvm&£<. s ttuz7X\,^mv&<mLLx^ 
u*»u « urn mm. >bm. mm. 'mvi±fmi*&bti%fr 

ofc. ?^^Fu c-T I Xilfe^tf)fgg|#^fi, 7^Fuc-TIVSte? 

[ USSfflJ 5 ] i n _s_l_L_u/W^';^-tf-S/3>{IJ;Sv^7.Fu c-T I X 

SB5!I##1 8, 1 Qlzi&MmWk&Ltz??* \zv h£J!H^C, v^F 
u c-T I XcDNAO— SPfcifHU C © Jgipg^rft £ T A*D-—>^JB*? 
3?-pCR3 (Invitrogentt) 'vfr:/^ D— — 

fc) Srffl^T, 7?*F u c -T I XcDNAO-^Bfrfi-fcilfllU pCR3 

i'y-Vilffl? (Boehringer Mannheimtt) £/8<^"C SP6RNA*y 

v^-b>^*>-fe>^A^-5^{±ii(SWfM'0^riSiti < fc«) . ttz. z.ftb<D77* 
$ K^ Xho I-C-gUfg. H«^T7RNA,-Hl)^7— tftwioT-f >tTho|g 

)S#BAL B/c T?*<7)ia,ffl$£ 4%/^zh;l/A7;l/f r k: h'^T-MIl 
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*57^U^77^- VttmtL/zm. 4/ig/ml ^Df 7-t'K (B 
oehringer Mannheim*!) 7'CT'l 5#fflKlS3-y:;k. 

BJ&fbgL ^SW&SfefefciSttS 0. 2% ^'J5/>/PBS 

(w/v) *d i ottmmLfz. 

mmK^mfm.. My'j^t*->3>M (50% ^r^ftK. 1 

0 % SHK-r** h 7 lx-r>/Vl/h}#^ lOmMTris-HCl (p 
H 7. 5) , 1 mM EDTA, 0. 6MNaCl, 200m g/m 1 W&t R 

na] nfi-e. u tK^d— yi: 5 ott- 1 6 Btp^w yy ^xstfc. 
imHr£. 2xssct'ist-i5m 2s^a. 0. ixssct-so 

*CT*3 0#|ffli5fci£l/fc. 

fit->*zf4r^— >fit*tNBT/BC I P*ffi (Boehringer Mannheim*!) *m 

*SSI©-HBIfcm 6 

tl. Fuc-TIX mRNAOf63K*^aj$ilfe*s % 7lfflflaT-fcfcS£K*Sf*ai 

J5Lt<DC 7^Fuc-TI Xjge^Ffi— a-DViMt^lbt 

CHJS#|J6] t h F u c - T I X»DNA©^n->^ 
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7^Fuc-T I Xc DNAC^JgtSthtDS^tLT. thFuc- 
T I X»fe#DNA0*n->fb£ffofc. 

£i\ 7<)^F u c - T I Xlfif lUfSWi^'f 7- (JfiSSBfllfcEBIS 
-t2 2*5cktr2 3(I^Ufc) ^PfcPCRC.fciJ. thWDNA7-f^7 
U- (PAC71'^7';-) 'fe^^y-->^i-5Ci:(I«J:U. tbFuc-T 
I X»£#DNA££W-t3 fro fc. 

KPAc^-ry^y— <D*^n— >o^*>, 405504^0- >£ % 105 

6&CD3 8 4^7*1/- h (Jgl 6Xi2 4^) ±(~ 1 ^ D->/^CiS «fc 9 C 
0TiS#fiL CUD^U-h 1 0 5 6*{C?:M (Xtt : 1-12) 12^ 1 
(Y$4 : A~H) 8«C, ifb£ (Z*b : 1-1 1)1 1 ftKfc^jfefc. & (Z, Y 
) JgSrfcCXltftfriR]® 1 2 ^1/- h^O±tO^'D->4I^l/ 8 8M(D7- 

S!I(-, & (Z, X) j^rfcKYtt#ffi©8 7U-b7>©±T0*D->£fi 

1 3 2m(»7-*$:imbtz. 

±IE8 8flf©7 f -;K;o^T±IEy7-l'T-5:ffi^/cPCR^tTV\ £0 (Z f 
Y) j^D^-A^ISSi: LTfBWdfciCfc WF u c -T I XiI{^P$rtf-**if ipS 

^ns^w^feie^ (z, y) mm* (8, h) c^-rsy-jwitihFu 

±iai 3 2^- #5£UfcZg*8fc#fc (8, 1-12) 
© 1 2ffl©:A-;Wlo^TH«©PCRfcf?V\ (Z, X) (8, 12) 

C^-r6y-;Klt hFuc-TI Xjgte? «:^t^n->©^fi**B«)P>tl 

^±©|gm<ky> hFuc-T I Xa&f£Sfc*d->{± (Z, Y, X) 
ffiS (8. H, 12) lZft&t&Z£1fit>fr'Dtz. 

$#£UfcfflS (8, H, 12) CD7 P l/-h±(r^S-r-5 3 8 4l©^^0-> 
fe % 3 84 (|K1 6 X^2 4) ^y^-h^^imj-eiUBtdOOV^, 2XTY 
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»Ao/ciiyk-h (3 8 bCDffi. 1 6^i^/:2 4*© 

*5«fctf«ifl7U-h (3 8 4^^U-hcDM2 47^^0^ 
^/cl6*C«I«:t,0^-h) Hill. -Ml/:. 
£-$ltf)igftM (4 Oil) 1 ft 1 UT±ia^l^tHOPCR%fTV\ 

^U/c^©^D->^^y^^^ HDNA?:fiU Hin d I I I £/c 
ftEco R I t*»7^7Fu c - T I X c DNAIfii?: — z/il Lfz^ 
If WW -^U ^if->3>t:il/c„ yn-y©MS^^TC/Tt. 

V^XF u c -T I XcDNA^mmt It, 1B^J##2 4fc«ktf2 5(C^U 
/c^^V-^ffl^TPCR^lToCtl^U.V^^Fu c-T I X c DNA 

ifif WW^'J ^-t'—>3 >©jSS*. «92. 7 kbO H i n d I I Ilfiti: 
m 1 . 5 k bC Eco R I ^^x">^F u c -T I X c DNAtM #V 
XL/:. 

M^y^XO^JliU, wnP><D«ffJt*«ll hFu c -T I X^fe#:S^© 
Wf^-T**Si:#^ ®BKJ2. 7 kbtD H i n d I I I Brtffc^ # — pBluescrip 
t SK(-)CDH_i_n_d III "tf M:-^^D-WkUpBS-h gFT9H^ 
Il/c, 

1 . 5 k b(D E c o R I BfJt # — pBluescript SK(-)g) E c o 
R I if-< MlltT^D-WbU p B S-h gFT9E^^L/: ( 
p B S-h gFT9HfcitFp BS-hgFT9 E cDJ&SI2?iJ £ 1 £1^1 
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£#DNA0Jg£B3?iJ (2 8 2 2 bp) £&£U/c„ l£i&SK?>J £ IB?'J#-t 4 (I 

thFuc-TI X^£#f±, 3 5 9 75 yK*^**jHl)^^K*3-K 
tSORF^tLtlV:. f£7 5 ;WJ!i7>)ZFu c-T I X©7^iE 
7>J (E5!l## 2 (I/^-T) £99. 2% (3 5 97^i* 35675 y 
) ©/f^n^/'-^U/cIi:*^, BB#I#-^4(D 1 2 8 9-2 3 6 8#g®&$ 

t h f u c - t i x©7 5 j mmwtmm^ 2 ci^-r, 

C3SIS0!I7] thFuc-TIX cDNA©^D->{t 

hWttffllCP o 1 y (A) * RNAJ: U c DNA^>XtA (cDNA Synth 
esis System, GIBCO BRL&S0 ^^"CcDNAMU ^ OPSJ»t-Ec_o R 
I — No t I - Sai l adaptor (Superscript Choice System for cDNA Synth 
esis; GIBCO BRLttSD&fa&QOfcfe, 9 U—=.y#i9$ — X ZAP IIUZAP II/ 
EcoRI/CIAP Cloning Kit. STRATAGENE&fi) (D Eco R ISBfedif AU Strata 
geneft Gigapack III Gold Packaging Extract £,Egi^T in vitro packaging£fr 
oZtlZ&V. cDNA7-r/7'J-4ftgUc. 

HJ6ffil6-C^f§Ufck hFu c -T I X5fefe#££fcPAC*n->S:8£!i: 
LT, ffi#|#-^2 6«cktJ f 2 TC^UfcT^T-feJB^TPCRfcfrSClfcK: 
<fc U» fchFuc-T IXJfefetfWJifcflBLfc. 
f£»rJt£v;U^:/^ADNA^18^7 > xA ( 7 :> * A*±) 4ffl^T 32 Pt' 

K wc:/7— £Vif-: i>3 >*fj ofc. 

SE/W^'J^-lf— >(C fen ^T, 7-1* — 2{gjg§?©SSPE (1 
ffiJBKO S S PE£DMli ( 1 8 0 mM l&ffc^- b >J £ A, lOmM 'J >Kzi* 
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^th'J^A. ImM xf^>v/'7^>f h7M (EDTA) «fcU&5 (pH 

7. 4)), o. i %sd s =t t)&zmw®.*-e6 5°C, 1 o^Figits^ 

"C2[hK Hgaj^OSSPE, 0. 1 %SD Sfrh&&mmm*-e6 5°C. 15 
MSif TSsfe^T' 10, 0. 2 x S S P E, 0. 1%SDS frhtt&m.ffiWL*¥ 

m?^ — ?;^ 7V #V -tf— S/ h yv< y U #'-f XT -5 4m<D$&iLL 

f-s?U — l/i)S%hfttz. StratagenettO^ — rLT;l/(It^oTjn vivo excision*: 
f?v\ g^n — >«fcU*n-?n:77*5 Kfc®JRU «HS»*ftWiff, &3SB27iJfc 

£3£B2?!J$fe£©*SS. @lKUrt:77*5 KO— of*5p B S-h FT 9 (S2 
) C fi, Bg^lS-^- 5 dffilfc U 2 . 7 k b <D c D NA*^ * ti& Z £ ^JHJ 0 ft. 

gtc DNAI1 fclhFuc— TI XJfefeflc**:: - h"f V trf* K £. lU 
^&I27!I (BB^J#-^ 2 Cart ) ^^t-SsH U K £ 3— K UTWc. 

pBS-hFT9 (S2) ^^t^ljt^S Escherichia coli SOLR™ Strain/ 
P BS-hFT9(S2)f£. f«10f7H 0 H#t'Ilgf K*^I^II»^3t 
(H*Mfi^<lMlTI l#3f)CFERM BP-64 16 £ 

P BS-hFT9 (S2) ©«jg&3l 7 UliZl^T. 
(H«J8) F u c -T I Xafifo; V?TV h-7^^.©f|F» 
( 1 ) V^7*F uc-TI X3tfe^O«t» 

H»!J4© (1) t'^ll/cyD-^fflt^y7-^M^y^t'->3 
>CJ:»X I XI 1/12 9 yyA7-f^7U- (StratagenettSl) 
•;-->yU/c. x 1 0 4 f@^^^ U— ^>^*UT, 4<l©»te^D — 

—ft. Hft^'J-^>^*£fT U. f*ifn*-©^n-i/4«if| 

L/c. vWFuc-TI XIfi?HS«*, SBJiJ#^- 1 2T-;^L/ii£S@e?iJ£ 
1iT6 ^7^7- (CB-55) tflE?U#-J§- 1 3 T'^ L fzi&mm %^t -5 
^7-f7- (CB-56) *ffifflUfePCR*5it) f *aiS^lR«JI«ftwJ:S»«T©jB 
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*. 40©^-^^,^ Fuc-TIXcDNA^ a « 

-3 1 tnf^. 

AMFT9-3 1 DNAiSailtmTFuc-TIXIfi?^ 
mmDN A *g »j * U pBluescript SK-QSal I apffl^^ D - 
«Ii:(:j:iJ, 7^;u HpFut 9WT- 1 2 9fcjgj£Ufc. 

F u g -T I X«teF« : ^t f » 6#DNAOfiSttft2 Q k hv$) ^ ^ 

^Fuc-TIXifif^> hD>2o ^ v^Fuc-TIXifi? 
®^y> 3 (8bp©5' MKfl* 3' 
Hrfc) . t? JitfKx^y > 3 1 4 k bOjftfe^afi^^^^^^ 

^F P Fut9WT-l 2 ^OKftfefrDNAW^asusH,^ 

5'RACEM,T7^Fuc-TIX c DNA05' 
ODNA**#L^«DNA«:^D-yi: LT A F I X I I / 1 2 9 ? J ^ 

T9-1 l«J:O f AMFT9-2 5tP¥^) fcJfcfcLfc. 

AMFT9-ll^ a *AMFT9-2 50DNA$ : S^ I i T « LTFu 
c ~T I X^?:^^DNA^^ ( JtliU,pBluescript SK-CDSal I gp 
tt«*l*ft*7*n->L*. AMFT9-11^MFT9-25CDF 

u c - t i xm^mmDNAvmz^ ^ m 1 2 k b r 6 

kbt '^ /: ' %mm&%lt z ^ AMFT9-llfcJ;^MFT9- 
2 5 fit. *^^y>l*J±ffx^y>2fc^ii:**fllJjLfe. 

tt±Ott5R. 7^Fu c-T IXii^li3^x^y>^^ M ^ n5z 
fctfWHLfc. ^^V>^>hD>|g- Mwj{t GT-AGA-MZ- 

**t? y > 1 ^ 3 WlJfc j^-yp^ - m ^t> tm 
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. -7^*F u c -T I xm&¥<Dm7&*&9®^vrr. 

£/c, (Mamm. Genome, 5, 253 (1994)) (It*£o"C interspecific backcro 

ss DNA panel£gfM£ btPCR^fr^ ZHZ£ 7>)7Fu c -T I 

^-rv-tlt, Se?'J#-^ 1 3d;T;£*l£i&g@2?iJ£W-r6DNA (CB- 
5 6) ««ktJ«^J%iB^J#-^3 2{^$n*^ISEiW'fe^-rSDNA (CB-1 

97) **ti*tim^ft (msm^m) . cB-i9 7i^>hn>2*i:t^ 

PCRSJSfi, interspecific backcross DNA paneltf^-feffcDNA ( 1 0 n g 
) 5 0 ul 1 ©SJES?§ift [ 1 0 mM Tris-HCl (pH8. 3). 50 

mM KC1. 1 . 5mM M g C 1 2 . 0. 2 mM dNTP, 0. 0 0 1 % (w 
/v) Hf^X 0. 2/iMSfe^I^7<7- DNAjHU * 7— if Amp 
HTaq Gold™ (Parkin Elmerft) 1 # 1 ]£/S^T, 9 4°CT- 1 6 A°C~X: 1 

4MB. 7 2^-0 3 #IW*» <b&££J& 5: 3 5-»M ^Vfrofc. 

PCR0^7t;^F uc-TI X3»te^{±Mf4#$fe'fefl:fcffiieU(SS 1 0 0 
)» ^ — iafe^ (4op£-rs£ D4Ertd519e, D4Ertd582e) (Di£@iZ&2E LT^<5 
dfc^Sfc^o^. 7-)^F u c - T I XJIfif l±7-*-lfi?Mr 

td389efr bltl. 1 ± 1 . 1 c MjHfi£t~> t — # —j&&?D4Abblefr> h t& 4 . 2 
5±2. lcMjfitllffilUTWc. 

(2) mmm.m^.m^-y^'f y^^^-cD^m 

uc-TI Xitfe^y •v^T') hT^^fe^RtS/cftflD^-yf-f 
--£?&SpFut9F [tkneo] &T<W8r0f£SiU;k (f|8 1 
IB) o 

7^*5 KpFu t 9WT- 1 2 9i:tf^tl5Fu c -T I Xjt&^Sr^fr 
^fe^DNA?: 3^f>t (Bl, B 2, B3) K#ttT^:/^n->fbfcfTofc. 

^XO'pFu t 9WT-1 2 9^BamH It-Mi. #91. 8kb0B 
amH I Brtf &#»Lfc.&BfJt£pBluescript SK-O B am H I ^fiKM^iifr 
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■fy^^ h'pFut 9WT- 1 2 9 Bam H I TiOBfU *9 6 . Ok b (DB_ 
_amH I»rJi £flM3Lfc.&»rJifcpBIuescript SR-(DBjjnH I $&lOa^jAfc 

77*5 KpFut9wt-129 Bam H I T'^OBtU 1 5 kb(D B am 

±gar»»f>n/=. P B 2 £OT UT, 7^^Fuc-TI Xjg£r?<Z>HiR®« 

^£77* 3 HpB2-NeoMW:. 

75*5 KpB2*Xh_o IT*§JWfU9. Okb0 Xho I Brfl-fcatfELfe- 
i^DN AI|ff)T" ; £:DNA/}NlJ ^ 7— if • * -B?fJtT'&S-f €> C ^(Cck U, Xh 
o.I W^^^^^C^U^st^^MMUTTOflT^ZiitlJitj, 
PB2OXJL0 I^WWffi^^-ttfe^^? KfcagjRLfc. 

f£7^*5 h'^Sac IT'gP^iOBrU IS 6. IkbC Sac I irfrfe&mU 
fc. 8DNA»fJifcDNA#y*7~ If • ^U^-if>T-eWraci:(IJ:0. 
S_ac.I§JBff*S»%¥»*«H{w^gSUfea. Xh o I 'J^fl-fcflHnU I£DN 
ASfttfeSfiBUTS^Ci-SCfcCJ: «J. p B 2-Xh o I £j&£L/c„ 

p B 2-Xh o I Uho I -cqjgfL. 6. 1 k b ©Xho I WttfcSMiLfc. 
Sfc, pMClNeopolyA (StratagenettR) ^ Xh 0 I S a 1 I T?§J 

»f-rs cfcciu. '»»ttae? 3 fe^t» 1 . 2 k b o xh 0 1 - s a 

XI&rJifeBlfcLfc. pB2-XhoI«6. 1 kb(D Xh o I gffrfc, p 
MClNeopo lyAfi*©l. 2 k bg) Xh o I - S a 1 I BffrfegfirtS 
dttriU, 75*3 KpB2-Neo*i&£Ufc. 

-t)--Qh&?-%yy*i— t?afe^&&isLfc77*3 k p b3-i k*, # 

P B3fc Xh o IT-flBrU 1 5 k btD Xh o IBffrfeBtiELfe. 75 
KMC - 1 -TK (Nature, 336, 348 (1988)) £ Xho I t S a 1 I X'WKi 
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-3-5 ZttZj: 0 % tfjtf;5^£^fr 1 . 8 k bO Xh o I - S a 1 

I WfJtfeStffrU*:. p B 3^5fecD 1 5 k bCD Xh o I Brfl-fc. MC-l-TKfi 
*CD1. 8 k b£>Xh_o I - S_aJ_I BfJi-fciHg-f 5C: fcK J: ^7^^ Kp 
B3-tk^ML/;„ 

±Et'Ml/cp B 2 - N e o ^ BamH I 4. OkbCDB_amH 

I Kf^^^UT-c. */c, ±iBT-f^«L/cp B 3 - t k £B_amH I T'TOfU 
1 7 k bCDJBajmH I ^fJt^lDlWL/c 0 pB2-Neofi^©4. 0kb(DBa 
mH I ffJtii. p B 3 - t kfi^© 1 7 kbtD B am H I Sf^^l^tS^tC 
«k ^7X5 KpFut 9 F [tkneo] £5g/&U/c 0 

(3) i®mm&z.otzttqmmm (esw m<M¥$k 

±IE ( 2 ) -Cf^SaUfc ^7^. 5 HpFut 9 F [tkneo] £ No t I t?§J 
HUf U 7t D N A^f (25/ig) PBST'2. 5x10 7 jSffl$3/m 1 ClMl 
fcESfflM&O. 8ml^Uc. 

Gene Pulser (BioRad1±^) ^fflV^TO. 3 5 k V, 9 5 0 ^F(D^frT*X^^ 
hnTtfU— : i/*ft5z.}nz& 2Lot_i §IWfDNA»f>t %E SttUStriiA 

ME SifflB££, ^tby-f— #fflfl&££Wc 1 0 c m culture dishd 1 x 1 
0 7 iiifflflS-fo£g\ 1 5% FBS-DMEM^t (1 0 3 un i t s/mlOE 
SGRO (GIBCOftgO % 10 0mMO^-^;W^M3?;-;k lOOuni 
t s/m 1 <Dpenicillin (GIBC0*±§!Q , fcitH 0 0 # g /m 1 tf) strep troys in 
(GIBCftj±K) ££t?) -CJg«Lfc. 2Bl=t l J 2 00^ g/m 1CG418 (G 
IBCOftSg) £ 2 ^MtDGancyclovir (SyntexttS) fciSinU 3t^??fA*Mfi©» 

31S?4WB6UT*^ 8~ 1 0 HmJwasmL/s3n=-©^ai4fTV\ ft 1 4 4 
2 4^1/- hT'^ilL/cM(r 5 0 0/il (Dlysis bufferC lOmMTri 
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s-HCl (pH7. 8), 1 mM EDTA, 0. 1M NaCl, 0. 1% 

sds] *inz.-amzm»is* 7x.;-)W& ^y-^mot^ 

PCRCIi ^-yr>f >^**-*C£*&£;ftrt:T?*Fu c-T I X 

NA (CB-19 7) *5«ktr**v-l'i/>Bffil^4'CS^UfcBB^#^3 3 
(^^nSifiSffi^Jfe^-rSDNA (CB-19 9) ($8@#&) Sr^-fT 

P C R tifiLT©*#-ctro fe. 

E S|ffl^C>#||L^fe^DNA?:^t 4 5 0^1OTO« [1 xLA PCR™ b 
uffer II (Mg 2+ f ree), 2. 5mMMgCl 2 , dNTP^O. 4mM, 
±53^7 -f Y-£-0. 2 unit Takara LA Taq™] £m<^"£, 9 4°C 

-e i ttmbnm L /c&, 9 8 °c -e 2 o 6 8 xrc 8 #IH*» & s a&sig % i 

U V^Fuc-TI Xit^?©:n* V > 3 ftfc E S fflj& 

T'fi, «SF3kb©DNAWf^* s ««l^nSC:i:{w*S. 3 9«£DES«^{I^ 
^tM/rl/c^, 3«<DE S«^{Io^T*5 3 k b^DNA^fJtOtiifi^ 
SStlfc. wn^©3fiCDE S|ffl»(IO^TIi. IWI'jT^Fuc-TI 

xigte^«igi£ nx v ^ ntz. 

(4) 79^F u c - T I Xafi?> y ^7") h7")^Of|?fi 
3£@5^3. 5B@©C57BL/6T^7* UiMfrOtt^ib^&SlibU HS^ 
SBlLfc. ±E (3) Vm^LtzWXFuc-T Ixmfe^tfffimZfttzES 
BM (3 IBS) fc. J etl J e't^T'^'^□•7^a.h:>-^-'S:ffiv^TKM(I^A ( 
Efil&HlSfc'J ES»1 5fflgjft) U ftttffiL/dRjreS* (ICR) CD 

fOSI, 9 5E©gW#<b*V f(DH44EC(i3 IE flfl3E)* s € 
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y7-f7-CB- 19 7, CB - 1 9 9fc=tt>*ra#^-3 4i:^tlfiSie5<J% 
tt^DNA (CB-2 8 0) (H8H]#^) SrlUBftC-fM LTLong PCR£?t? 
fc, Mv")7T'liCB- 1 9 7 tCB- 2 8 0 fc J; oTiiipI^nS^ 3 . 5 
k b(D^y KE>*J& s tfctfi£*i, ^aSOFu c-T I Xlfe^^^^fttST 
^7^T'(i, CB— 1 97tCB-l 99 J: o"CJf$g$ *l£>$J 3 . OkbtfVOK 
(D^tJiJ^n, AfDY^^T'ttCB- 1 9 7 £CB-2 8 0 IZ «fc oTtiip§£ 
n^^j3. 5kbtfV^>Kh, CB- 1 9 7 fcCB- 1 9 9 H<koTli*g$ti« 
#9 3. 0 k bO^>K©M^**fcfeaj$tl«. 

jgl2|U{^ PCRIUSMIO-M^f, No. 5©^?*^ #ift 
Fuc-TI XIfi?4*tt-tf6 T ^ (Fuc-TI Xm&^J v 9 

/\-xDv^XH±^5^SHt-€>C^(IJ;oT3 4E0^^5(#L, :©^, 
Mv-^^lil IE, ^^nv^xtil 7 EE, Fu c-T I XSfe?y 7^7 
^hT^7.li6E (££4E^ jJt2ES) T*&o/c 0 

Fuc-TI YJm&&Jv97*J h^?*fcfc. Fuc-TI xafi?©41^ 

(ISKSflJ 9 ] Fuc-TI XCD&fcmm&OMtir 

3m^X*mV&L%3'£Ltzmm. ( (Gal 01-4GlcNAc 0 1-3) n; nt£2J£U:) £WT 

thFuc-Ti xfe«krJ f cn*-e^^D-wis$ti^5a©t ha 1 , 3-7 

n— ;Mg#Kftl (Fuc-TI I I, Fuc-TI V v Fuc-TV, Fuc- 
TVI, Fuc-TVI I) C^^t, #»J -N-T-t^;i/^^ >Sf8lfe 
SSt hLtfflv^iit, 3£S5fi! c t , a) if OG 1 cNAc ir 7 3 - * % ^^-T **-e £ 
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1117 T'JR&Lfz pBS-hFT9 ( S 2 ) £ P s t I t H_j_n d I I IT* 
^WJlcD (2) T-lMBLfe S f i I U>#-£#;!jdU *9 1 . 
^***-pAMo£SJ_j_I"Cgj»rU *58. 7 k bP S f i IEgffrfrlft 

pBS-hFT9 ( S 2 ) &5fc<D$J 1 . 6 k b ©BfJt fc, p AM o E&*£>i® 8 . 
7 k b A S f i I fc&KrTS Z£IZ£V^ thFuc-TI XtDHm^T. 
5 K-C*5pAMo-FT9«:3ifigLfc. 

iSIl© (3) K^UtofrffiCftoT. 3>hn-;i/^U' (pAMo 
)tkbFuc-TI X SEE 7 7* 3 Kp AMo-FT 9 £Namalwa«I^AU 

liEfg (Glycoconjugate J., 13, 802-812. Biochem. Biophys. Res. Commun. , 
237, 131-137 (1997)] Ctot, ffc© 5 M<D k h a 1, 3-7 3-«|i(F 
uc-TI I I, Fuc-TIV, Fuc-TV, Fuc-TVI, Fuc-T 
VII) fc#^1-SNamalwa*fflJ6£flfc»Ufc. 

±E^KIEg|j|fflJfi 1 x 1 0 7 4@) ^V-T^n^^-y (1. 5ml : xy 
^>K;l/7*±I0 il&*«U (5 5 0 xg, 7#M) CiUMS: 

f£»£0. 9ml ©PBSt^L/ct, iWi^20mM HE PES 
(pH7. 2) , 1% TrironX-100^tb^5^ (100/il) i:i^L4tt' 
1 0«IU/:i. (Bioruptor;Zi^^ • A4*#gk) fcE^T 

«MW& 5S4>#li (5 5 0xg, 7#H) tl«tU«.^±fJ|%H#U K±»«: 

SHilU-C, 6J|*^^S^U-N-7-fe^7^ hlf 5 >S8(Gal0 l-4Glc 
NAc/9 l-3Gal0 l-4GlcNAc/3 l-3Gal /3 l-4GlcNAc) % 2 - 75 y ^>X75 K (2-a 
minobenzamide) fcJB^T&3fc&i8U;kai0(Gal /3 l-4GlcNAc/3 l-3Gal 0 l-4GlcNA 
c01-3Gal01-4GlcNAc-2AB : % \ 3 B. £ 1 5 J: 3 «*»T*fiS i:B§L/c) 
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St^filltttiSignal™ 2-AB glycan labelling kit (Oxford GlyCoScienceftM) 
£J8^"Cfro;fe.. tKU -N-7tf;i/7^ »fit^(Gal jS l-4GlcNAc^ l-3Ga 

1/9 1-4G1cNAc0 l-3Gal/3 l-4GlcNAc) COUSIN (WO 9 8/0 3 5 2 4) fC^oT 
fro*:. 

2 0^1 ©Tyfe-fJSift (5 OmM c ac ody 1 at e (pH6. 8), 5 
mM ATP, 1 OmM L-fucose, 75/iMUDP-Fuc (SIGMA£t 
SO , 2 5mM MnC 1 2 , 1 5£tM If U 5 ft«HK2SSt ±gB«ffllS» 

J§??£ 6/iD 4»T- 3 7 °C, 2 B$|H£JES^ 1 0 0 TCT* 3 #1818131-*- -6 
SJ&fcflMiU*:. #±8t 2 0 0 Ai 1 OTKfciSJnflL 1 0, 0 0 0 x g-C 5#H 
ji^HLTJirf ^<D-£B ( 1 0 At 1 ) TEHPLCMt 



HPLC : 

-TSK-gel 0DS-80TsQA77^A (4. 6x2 5 0mm;$V-) 
»aj?R - 7 #y-;i/£^fr0 . 0 ZMftiT^-^AIfi 
(pH4. 0) 

m&M.m- 5 o°c 

i^3S -1.0ml /^©^-efrofe. 

Iftita&S 3 3 0 nm, Stf*ift*4 2 0 n m) 



HPLC^MKDl^l 3 0C^t„ 95 1 31© (a) (£n>hD- 

&<5 0 mi 3M(D (b) (i, F u c -T I V4^^-tt/cJSifflSSS*oatB^^^ 
^>y;Uil U-CffiffiLfet,(DT'*S. ^ 1 3 0© (c) (i, Fuc-TIX§ 

fu c-t i v^diFuc-T i x*mm t 2ittzmmm&<Dm&%L*&%'*)- 
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V^^LT^L/^CIi, 3«<D£jg%l (P 1, P2, P3) 

SH©3S7C*iaiOGlcNAc{i, 2-7^y^>X75K (2-aminobenzainide) fC 
«t 6 £ J: U BB£ L T v n h tz sb, £ U*C {±&T<D 3 z.bfttz„ 
Gal/S l-4(Fucal-3)GlcNAc/3 l-3Gal 0 l-4GlcNAc/3 l-3Gal /3 l-4GlcNAc-2AB, Gal 
0 l-4GlcNAc/3 l-3Gal 0 l-4(Fuca l-3)GlcNAc/3 l-3Gal 0 l-4GlcNAc-2AB, Gal 0 1- 
4(Fuca l-3)GlcNAc/9 l-3Gal 0 l-4(Fuca l-3)GlcNAc0 l-3Gal 0 l-4GlcNAc-2AB 0 

«4S«l'(Pl. P2£fcttP3) Xfc?-rV*V* (SAVANT&K) 

m&*EM$& (PI, P2S^:ttP3) TlHHPLC^T-^-f^Cild 
HPLC : 

-GlycoSep™ N HPLC#5A 

( 4 . 6 x 2 5 0 mm ; Oxford GlycoScienceftfi) 
m&ffi. -6 5%©7"tr h-bD^^kO. 2 5Mii7> ; E-^Ai» 
ft (pH4. 4) 

jsajias- 3 0°C 

- 1 . 0ml 

tfejfc -S^Wh;l'7*b^-^-FP-9 2 0 (H*^) 
(Sie^*3 3 0 nm, W&fi&&4 ! 2 0 nm) 

ttMrr—Jj 2-7 5>"<>X7 5 K (2-aminobenzamide) T*&3teBl» 

T.t^XV V- (Oxford GlycoSciencettSD 

^^^1 4HC0 (a) ~ (c) (I^-r. 

p i tP2imi:tiLmzmiii2ti mi 4m© (a) t w $m , P3© 

&JBB#IH!«fcy P 3fiP l *J«ktrP2{wJt«UTISi^;Un-7 > Hi#*£^ 

jpjgaufc m i 4ii© ( C ) #jd . 
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£k±(DZ£J:i), Pl«J:tfP2li, Gal 0 l-4(Fuca l-3)GlcNAc 0 l-3Gal 0 1- 
4GlcNAc£ l-3Gal £ l-4GlcNAc-2AB£ /ciiGal 0 l-4GlcNAc£ l-3Gal 0 l-4(Fucal-3 
)GlcNAc£ l-3Gal0 l-4GlcNAc-2ABCOif*> t>*>{-M*SL, P 3 tiGal 0 l-4(Fucal- 
3)GlcNAc£ l-3Gal/3 l-4(Fucal-3)GlcNAc/3 l-3Gal 0 l-4GlcNAc-2ABi:#A btltz. 

ftWLLtz&£.m%B (P 1 * P2ifcliP3) £ 3 0 OmU/m 1 <£>Jack bean 
0 -gal actosidase (Oxford GlycoScience£fcS=0 ic^ti 5 OmM ^ J. >K± h U 
Alffil ( P H 3 . 5 ) cfi-c 3 7 °CT' 1 5 fifflffllt, ±IB t. ITOC LTEfSfg 
£GlycoSep™ N HPLC^7 5A (4. 6 X 2 5 Omm ; Oxford GlycoScienceftSO 
£ JB Wc H P L C -C»#f L /c . 

IMfefS 1 4 HO (d) ~ ( f ) i^^-T. 

±M^SP 1 t^m^HP 3<DigStiift»J£Jack bean /3 -gal actosidaseMcOfff^ 
T'^k^^o/c [3514 0© (a) <h (d) £/c{± (c) (f) *>\ 
QMtyP 2 fi. Jack bean /9 -gal actosidase^aSftC, — 1 ®:fr£>#^ 

***M'>L/c ^ 14 HI© (b) £. (e) #&) . CKDlfe&fck £M'faP2(DM 
alfiGal 0 l-4GlcNAc/3 l-3Gal 0 1-4 (Fuc a l-3)GlcNAc 0 l-3Gal 0 l-4GlcNAc-2ABt? 

L^ot, £.m%!}P 1 <D*3t{iGalj8 l-4(Fuca 1-3)G1 
cNAc/3 l-3Gal 0 l-4GlcNAc# l-3Gal /3 l-4GlcNAc-2ABT-£><5 btltz. 

ft%LLtz&&mVB (P 1, P2|fc(iP3) £0. 2 mU/m 1 ©almond mea 
lal,3/4-fucosidase (Oxford GlycoSciencettSO %-&?L» 5 0 mM i7x>^b 

■j^Aifi (pH5. o) 4>-c3 7°c-ei smmmmm. ±&t,mmzLT. 

SJSffi&T SK-.g e 1 ODS-80TsQA^J7A (4. 6 x 2 5 0 mm ; 
IV-) ^V^HPLCt:J;Ui?|?fL^ (S&l 5H) . 

^(Dftgm^MVQP 1 ©itft&gtealniond meal a 1, 3/4-fucosidase&30!J& 
T*M;U (»15 0(D (a) J: (b) , ^^ft©&asffiBt±2£R<0?S 

ftfim^-gtL/c CI61 5 (b) £ (c) $&U . 

±m%!}P 2 <D?g£tSffiB(ialmond meal a 1, 3/4-fucosidase*Q.S<Ofirt&T*£<fc U 

(d) (e) #&) . 

*£M*faP 3 ©&Jfc<ftB{&almond meal a I, 3/4-fucosidaseMa^fI^T'^k L 
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ffint-at/c wi sua (k ) t (d) #h) . 

cNAcfl l-3Ga„ ,-4G,cNAc0 l-3Ca, * l-4G!cNAc-2AB, Gal j9 l-4GlcNAc£ l-3Ga^ , 
-4(F»ca !-3)GlcNAc* l-3Ga, S l-4GlcNAc-2AB. Ga. 1 1 -4( Fuca i-MGlcNAc* !-3 
Gal /, l-4(Faca l-3)GlcNAc« l-3Gal , l-4GlcNAc-2ABT-*S C i fc*l /TV , s 

os.dase. Jack beanfl-N-aceWhexosartnidase* itfalnond ,eal a U/4-fuc„ 
«'<to.TIBawu«Mt.TSK-g.l ODS-80T sQA * 5A ( 
4. 6X250mm;*y_> ±KiW!l;£#T-H PL CC ± ,J Stf L 

£»P 2 4 6 0 OmU/m 1 ©Jack bean^ -galactose (Oxford GlycoS 
««»*«) t*b 6 Oall^xvW-h .; ^A«« (p H 5. 0) *T-3 7t 

»^5lSSto- S(:Jack bea„ fi - N -acety,hexosa»i„idase (Oxford Giyco 
Sci.ottKt 1 0U/ m , $iMU 3 TtT-l SWUM. , 0 otT-B* 

»«.**»MCHC0. 2mU/ m l0a| B ond.ea 1 al,3/4-fuco S idase 
xford GlyccScie„ceaS)4»U 37tT-l BNMn* 100CT-B4W 

• 1 5W> ( f ) C£MP 2 4Jack beanfi -g aI acto S idaseffl*T-«aL/-« 

7i L jr~ >& - * i5Ba u) W^kb^-gaia^ 

Jack bean* - N - a cety,hexosa.i„idaseT«L*e»H PLC** 
>*. «1 SBffl (h) CS«P2 ««i beanfl-galactosidaseffiat J 
ack beanS- N - acet y lhexosa „ midaseSiffalBond <ejiau/4 _ ^ 

£*#>P2*Jack beantf-galactosidasefiail Jack bean* -N-acetyi„«o S 
aa.mdasefc-Affal.ond «al « U/4-fucosidaser-JHMHL/cllSfflSaifia r 
«1 5«« (h) M) «. 4«*.«,*«#.j- N _ 7t ^„ s 
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Gal/3 l-4GIcNAc/3 l-3Gal /3 l-4GlcNAc) £ 2 - 7 ^ J ^>X7 ^ K (2-aminobenz 
amide) ^^V^T^^f^U/cMIKGal 0 l-4GlcNAc/3 l-3Gal/3 l-4GlcNAc-2AB) (D 
m&GLW (II 51© (i) #&) J:-SdtlVc e 

£Lt©*§*<J: 9, £^P 2CD*i5i(£Gal/3 l-4GlcNAc/3 l-3Gal 0 l-4(Fucal-3 
)GlcNAc£ l-3Gal/n-4GlcNAc-2ABT'&£CL££ffiI£L7c. 

4||;^&£zKU -N-7-tr? 1 ;^^ >MfI<iWO 9 8/0 3 5 2 4 IE 
i^^C^Ctlil, Signal™ 2-AB glycan labelling kit (Oxford GlycoS 
c i encettM) £ m v mKmm L tz. 

^.M^P 3 £ almond meal a l.SM-fucosidase^l^^M^P 2 KM UTfro 
tz£z@r}l\%\^£i.firX\ Jack bean 0 -gal actosidase. Jack bean£ -N-acetylhexos 
aminidasefc £>'almond meal a 1, 3/4-fucosidaseT'jiR#^£Ii~'5 C £ (,Z£ U > P 
3 0)fl|jg**Gal 0 l-4(Fucal-3)GlcNAc/3 l-3Gal 0 l-4(Fuca l-3)GlcNAc/3 l-3Gal 
0 1-4G 1 cNAc-2AB-C& %j& U fc. 

^U-N-T-fe^7^h-9-5>«Kg (S) £gRfcUT#JfcR]££ff-5i:» 
Fuc-TI V^r^-l-^NamalwaifflflgcDffim^^^h UT/B Wcit£-f::te:, 
jg^lP2 (VIM2MII) ^(I^M^n (»130O (b) , i2#I] , F 

uc-ti x*mmir$>iiam<LiviaMm(Dfli&7fcitmm£ Lxm^tzm^^tt.^m 
%npi dew tf&zzLm-zfttc mi 3mcD (c) . a2#M) . 

I^SItwU-CJBtffUfe^. Fuc-TI I I, Fuc-TV, J/;liFuc- 
TV I ^^m-r^Namalwamotttli^^^h UT/Bi^fc^Kfck^l&P 2 
(VIM2M0I) (*2) . Fuc-TVI UMtMaina 

) . 
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£S* (%) 



pi 



P2 



P3 



Fuc-TIII 

Fuc-TIV 

Fuc-TV 

Fuc-TVI 

Fuc-TV 1 1 

Fuc-TIX 



2.0 
22.2 
7.5 
8.3 
0.0 
82.7 



98.0 
72.0 
92.5 
88.7 
0.0 
13.4 



0.0 
5.8 
0.0 
3.0 
0.0 
3.9 



^CiotSl^^MiPU P2fcJ:O t P3) 
0&*fclOOXfc LT, «-^jH%©^*%ffl»ffi(X)t?aU 
/=. 

&±0fl8*J&*f>, Fuc-TI I I, Fuc-TIV, Fuc-TV, fc«fctf 
Fuc-TVIli - N-7"fe^-;i/7^ MM >fgfI#ft{lCDGlcNAcaSK 

Fu c -T I XI^^*«WBi©GlcNAcaiatC73-^'fe|E^L/, Le x 
WAti&J&t&tS&itt^Zt&tKbfriik'Dtt. Fuc-TI Xfi, ical, 
3-'7 3-7.iE^»3lli:Jt«U-Ciaf,*^;a«:S?gtt'fe^1-6o 1, 3-73-7 
e»B3ST-ib«:i:^n/c. £/c, Fuc-TIX^t, *°>J-N-7 

fc. 

±IBSK (S) din*., 4I^P 1 JfcliSItlP 2 ^lli: ltfflv\ Fu 
c-TI V, Fuc-TVIfcitfFuc-T I X©«|t^I^ 

Fuc-TIVfoWuc-TVIli, £M$|P 1 £J:^SIt£LT£l!&l 
P 3 4^ L/c. Fuc-TIXIt £OT|P 2&«fc^SJtfcLT£lftl 

P3££$L/c. 

J5t±Ojfe*J:'J, ££ft|P3 (dimeric LeW Fuc-TIX^i 
©al,3-7 3-7«i (#Jx.t£F u c-T I V|/cliFuc-TVI) #±fc 
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13. /f'J-N 








ty73^'J - N- 


^- ^7 k 44- ^ 
) L_ s\f y y \ J 










Fuc-TIV 


Fuc-TVI 


Fuc-TIX 


S 


PI 


1.6 


2.3 


7.2 


s 


P2 


4. 1 


16.4 


1.6 


s 


P3 


0.5 


0.8 


0.7 


pi 


P3 


2.8 


7.6 


1.0 


P2 


P3 


1.0 


1.0 


5.0 



?2*MK£L?zm<Dmmfe®i* 1 tLTFuc-TIVfccfct/Fuc-TVIOig'ft 



immm 10) t b f u c -t i x^my^^ K^»Au/ct bmmmm^ 

HWJ9-e3t^cL^, hhFuc-TI Vi/clibhFu c-T I X£^m2 
i±/cNamalwa*fflfl^ > h D— ;W<^ # — p AM o U/iNamalwam 

i:o^T, ffiV \M2mWm& (MCDw6 5tJtf*:: SerotecftM) ZthZflZtfth 
e x i8t$iSiM7 3-3 0 (£ft^X||*±i£) fccfctmc D 1 5^ft (C3D-1 : Dak 

^SClGal/S l-4GlcNAc/3 l-3GaI j3 l-4(Fuca l-3)GlcNAch V^*i)i MS! 

mm&KiKftm&iz. mmmicD (3) izmm.L^m^%^xn^tc 0 mv 

IM2l^M5l^ 7 3-3 0, C3D-m, 1/1 0 0. 

1/5 OMOtfffil^ 
1 6@!:^t„ 

Fuc-TI V^^^-y:^Namalwa^aj^(rfcv^-C(^ p AMo$:iALeani 
alwaiiiffllS(IJ:b^LT, iftV I M 2mmiK<£^(DRfc®LJ)mm^mn UT^fc*\ 
Fuc-TI X$:^$i±/cNamalwa$fflJia(Ifc N v>T(i,JrLV I M 2Mff IfCffc^jK 
^ttOJilia(it3-r^T'*o^„ -7af. SiLe !! IiW7 3-3 0JDi:t) t KCD 
1 SffiftG^^jfott^ Fuc-TI X£§gm£^/cNamalwa^j^;fr#^ F u 
c -T I V^^^-yr/cNamalwaijifflJ^dirbigL-C^^o/c. 
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&±<Dm&frb. fuc-tivii mmmmm*-r:v iu2m»^mt 

£&&2fttz. F u c - T I X&Bmx&Mti&tpX'L e x 

Fu c-T I VilFu c-T I XOSJt^ftii, fflJ&^rofclBfcjWrg&S 

u ;ww-r t. x«a«:^-rs?gtt?: w L^mm^mmw^^-t s a i, 3- 

I2^J#^ 6 - :^JSDNA 

mm^i -xxmmmw ■. mdna 
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S2^J#-^ 1 0 -AXI2?'J<DIttBJ§ : -a-AKDNA 
B^US^ 1 1 -AXie?iJ<DfftBJ§ : ^DNA 

i2^J#^- 1 2 -Ax.mwm&m • ^dna 
mm^ 1 3 -AJimykomm :^«dna 

mm^r 1 4 -AXSS^'JtDI^HS :^DNA 

m^m^r 1 5 -AxsajijcDt^Ha : ^jsdna 
bb#i#-*§- 1 6 -Aummnmm ^dna 

@E^lJ#^ 1 7 -AXie?'J£>i&BJ :^DNA 
S53*J#^ 1 8 -AXSa^M : pSEDNA 
iH^J#-^ 1 9 -AXia?'J£Di£BJ3 :MDNA 
SB?!i#-l- 2 0 -AXiS?'J©ta0B : n^DNA 
mn^2 1 -AXIE?'J©IftBJ : nfiSiDNA 
SS^J#^"2 2 -AXie^i^BJ : n^DNA 
MPm^ 2 3 -AXSB^JOIftBJ : ^DNA 
12^J#^ 2 4 -AXSe^J^i^BJ : MDNA 
@E^J#-l-2 5 -AX12?iJtf>ifcBJ3 : ^DNA 
SB^J#^- 2 6 -AXS5?'Jtf)t£B8 :^DNA 

I2^J#^2 7 -AXiB^J©^ :^DNA 
i25»J#-^3 2 -AXSB^J^BJ : ^DNA 

S5^j#-^ 3 3 -AJimmcDmm : ^dna 
ie?»j#-j§- 3 4 -xxmimmm ^dna 
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1. «80#S5c*«£#&tSN-7-fc*^7* h+f$ > (GaliS l-4Glc 
NAc) m*<DK-7**W»nn >®mz a 1, 3»£-e 7 *|0m 
Stt**U ^«WO#ayE*«K:#?Srt« a 2 f 3->7U^N-7-t^7^ 

h^5> (NeuAc a 2-3Gal/?l-4GlcNAc) «ig*ON-7Hr^^3-y-^ >«g 

2. «T© (a) % (b) ( c ) F. 

( a ) mmm 1 s & « 2 iam©7 ^ y i&ie» & k 

( b ) mnm 1 £ tz it 2 12^7 5 j mssm 56#B*f,359#B© 7 
^ j mm «: £ y * 7* k 

(O (a) *&fcfc (b) 0*y^F©St57^m(:fcVTli 
«MI©*a7C5fc«Cffft-r5N--7-t^7^h-y-$> (Gal01-4GlcNAc) fflg 

U ^«©#15c«C#&-T3 a2, 3->>7 U )VK-7tt)\,y 2 h-y-* y 
(NeuAca2-3Gal/?l-4GlcNAc) «J6*ON-7-t^^ 3 ^5 >3MtKlal f 3 

3. ftMO*a7n*»tff^SGal/5 l-4GlcNAc«3fi*ON-7-t^;|/^;u 
3 * ^ a 1, 3^T'7 3 *W**g tt tf, H ' ^ x«M (Gal 0 l-4( 
Fucal-3)GlcNAc) ZW^XyW* (Fuca l-2Gal /3 l-4(Fuca l-3)GlcNAc) * 
£«T6ffittT?* »J , «0lO*l5c5fe«C»fi1-SNeuAc a 2-3Gal 0 l-4GlcNAc*| 

*7y;k>H*xtt8 (NeuAca2-3Gal j 9l-4(Fucal-3)GlcNAc) ££$TSrStt 

4. ttTO(a). (b). (c). (d). (e), UK (g) ^ 
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V (h) ^^iiJitl^DNA. 
3-FT5DNA 

(b) mn%r^3X"m2nzt&mmw2 so^hi 1 9 4#acDi&aia?(j£ 

(c) sH?u#-i-3T'^^ns^se^J© i i 5*^1 i 9 immcDi&mmn* 

(d) mm^4x*m-isftzi&mmm(D 1454*^236 8#@©i^aig^j 

(e) ffi^J#-%4T-^£*l5jfi£iEyiJ© 1 289*^236 8 # @ £>i£S@2?iJ 
§:ft5DNA 

(f ) 5Eft#^5^£nSJ^I2?!l<D4 6 0^f>l 3 7 4#g©«liE5'J i fe 
ftSDNA 

(g) E^i##5-c*sn**a»ga?iJ©2 9 1 3 7 4*s©^siB5ii% 

WDNA 

(h) (a) v (b) , (c) , (d) , (e) , (f ) (g) (DDN 

Afrh m&nz DNAtzh'j > > h ^^fl:-pxv w ^ u *y x-r -5 dna 

T*&U, MSiO^jaTn^JBC^-rSN-T-fef-^l/^^ > (Gal /3 l-4GlcN 
Ac)*3gcfi <D N - T -tr n -9" ^ >&miz a 1 , 3*frg-C* 7:-74 fs^-f -5 

^oMIi^^JSTt^C^-r^ a2,3-^Tl>>>UN-T-fe:7 1 ;l/^ h 
•^5 > (NeuAca2-3Gal/9 l-4GlcNAc) ^^ON-y-tr^l/^l/n+J-^ 
a 1, =1 — * 6?&f£ W L & i^jtf "J^f^n-HtfiDN 

A 

5. f»^4IEtfe©DNA^^^d?--CM«^3i^-t#^tl^M^^DNA 

6. iS!fc*.#:DNA**. FpAMo-mFT9^tty7^^ Hp 
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B S -hFT 9 (S2) T'&S, »#E5ffiiW)iSiSI;t#DNA. 

8. wsammK «m nmmm, m^mm. i^n, #thh?> 

9. Escher i ch i a E E »&%n:& h . St$$ 8 £tt£>7£R 

10. v^T. • 5xo-v|fflB§ s 7»;h • 5X0-78116, ^ 
VX-K'CJV K- CHO» fiHKfl|j& 77 »J #5 K U WSB8» N 
amalwa&BR Namalwa KJM-lMUfi. t hJ§&j£»ilMfcJ:O f b: h &fommi&fr bi§. 

11. ft&ttUfe**, Spodoptera frugjperda CDlBIUaia. Trichoplusia ni(D 
% □ - K I" 5 D N A ^ ^ * - 1 w fi* ^ T*# P> tl 5 && D N A * 1* 3 

* «t u u * k * ski- s c t * mm 1 1 s , 

13. 1 , 2 as J: #3 EfM)stf»J KA^jUSftStfy K 

14. • »«* s »i«i©5^4i-c*sc:i:%«r«i:-rs, SI#UH13 3E 
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(a) 

(b) i)N-Tir5^^;7 > (Gal £ l-4GlcNAc) , i i) N -Tir^I/^ 2 

^ a l,3iB^-C7 n-**^#£n*:£J&M5££j£ • Ml Sit. i^TKft 

18. f^-ffc>&\ Fucal-2Gal/3 l-4GlcNAc, Gal a l-3Gal /3 l-4GlcNAc, Gal 
al-3(Fucal-2)Gal|S l-4GlcNAc, GalNAc a l-3(Fuca l-2)Gal 0 l-4GlcNAc, Gal 
al-4Gal & l-4GlcNAc, Gal 0 l-4GlcNAc(6S0 3 "), ZtlbJrV ^»©fl|jfi© tl 
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(a) 

&as. tsta 

. W4ft 9IU06Wfct!Mrt . 

20. Galal-3Galfll-4Gir n a ui o/ r , «n„ 

««i p i «hhc 4 ual a l-3(Fuca l-2)Gal & l-4GIc G 

.l«c«l-3( ft c..-a Wfl ,- 4GI , Ca,<U-4CaM ,-4^. Ga, * MCc^, 

21. mmsummm. mm®, mmm^mm^m 

22. IS^JB 8 fB«to# khH5>^Vr-» ) Ai Mh , J n* 
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25. ^t- fi^'SlfeCD^^^SZt^if^ttS, H#^2 21H 

26. if 1 , 2 *J «fc tf 3 iflttO Ji< D ^ 77 K ^ £ 3fcE*l5 tH V ^ 7*- h* 

£3- Ki-sae^(Df63SJ|«:S4-rs^ffi. 

27. fi^Jg 1 , 2 *J J: tf 3 ffitfc©*" y ^ 77 K ^ <b SSkftlS # U ^ 7^ K 
%3-Kt5DNA, ga5U#-^3-ei5^n'B*&36E^l 5 S:W-r*DNA, SB^'J^ 

^*DNA*^a(itl5DNA©WTS^SE^J4 J 03tfiEL/c 1 0-5 0i&&£ 

28. mmte* y 3*2 47 u^-^. # y 3*2 47 k y vks;x7 
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- ************* y * * , u *+ K * y ^ 9 ^ ^ ^ ^ 

y zf* * Ks * y ^ ^ c _ 5 * 

TV-W* ************ V 1* 1 V *+ K, *V & * K 

*® * h *>* C - 5 fa y ^ mmntzmm }J ^ , ^ 

K. *y^^^ K ^h^ 7xy ^^ h ^ (phenQxaz 
me-modified cytosine)r^^^^ y 1*91,** K DNAt p m 

#-**2 ' - 0 - ?u y ^this^ y ^ , ^ Kfc 

^ti^^y^^ u ^ K ^^^^^ i; ^^^^ K ^ s ^ 
2 7 ffitt®^- y n** ^ i/^-f - k„ 

30. 6 Sfcfct 2 9E«0^tt*ffi t ^ Ma, mf j /:(±| 

31. Sfc^D'SIH^y^^K^^^^'M^K 
*3-K1-*DNA. ^J»3« S ti*«aHBf«j SW1 . SDNA< w# 



32. tt*ai. 2X±V3ttmXV^Y»hmnzX<J^}< 
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f5DNA^f3llfn5DNA$:iV\ fjt^JI 1 , 2 3 fB*c©# y X^*- 

Kfen-Ht5m R N A©aaR*«JfBI-r S5£F& 

33. il#S2 7 £/c(±2 8gatt©*y =f** 1, 
2 * tz {* 3 ffittOsK 'J^fK^^-mDNA % jMi" £ 

34. fjt*J5C2 7 *feli2 8ffitt©;*y =f3?^Uyj"^K«:ffiV\ f»#ffi 1 , 
2 * /c {* 3 ffiitt© # 'M^H'fen-mmRNACaKSfPSItS 

35. tt#^l, 2fc e kt>'3iai4©?i<U^y^K*^31(Stl-57i<U^y^h* 

40. mmm 1 , 2 « «k # 3 ia«6©7j< v ^ h* ^ ?> atfne # y ^ ^ h* 

41. araagi, 2^j;a'3iat!ccD^y^y5 L K*^jS(in.S/-Ky^y^K 

42. fi^jg 1 , 2 & x zf 3 suscd^ y ^ y ^ k bmiinz *° y ^ ^ k 
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44. 7n=E-*-DNA#, SJ±jSlfflR 

45. yn?-^-DNA^ h^/c(iT^7.S3fe©yn^-^-DNA 
"0*6. It*® 4 3 */cli4 4|B«c©yn^-^-DNA 0 

46. i*S4 3, 4 4fc£t/4 51H®<D7n^-*-DNA^Mf*ft3 

& 

47. l/jtf-^-atfr?**. ^D7A7i=3-A" 7tf^h7>^7x 

48. gft$g 1 > 2 S «k IT 3 im<Dtf V 1 7* K h MlZM # 'J * :/ 5=- h* 
«r3-K1-5DNA%^a*fcttS*$-lt/cy y^7«7h*k hi* 

49. y y^T 1 ? ^fchttBitfT^-c*^ a*#:H4 sgBflfcoy 
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